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THE    PRESENT  PROBLEMS  OF  GEOGRAPHY.* 

By  HUGH  ROBERT  MILL,  D.So.,  LL.D. 

The  present  problems  of  a  science  may,  I  hope,  be  viewed  as  those 
problems  the  solution  of  which  at  the  present  time  is  most  urgent  and 
appears  most  promising.  Were  present  problems  held  to  include  the 
whole  penumbra  of  our  ignorance,  I  at  least  haye  neither  the  desire  nor 
the  competence  to  discourse  upon  them.  So  much  has  been  written  on 
the  problems  of  geography  in  recent  years  that  a  detailed  summary  of 
tlie  existing  literature  would  be  a  ponderous  work,  and  afford  much 
dull  and  contradictory  reading.  I  cannot  even  attempt  to  associate 
different  views  of  the  problems  of  geography  with  the  names  of  their 
leading  exponents,  though,  perhaps,  if  I  were  to  do  so,  I  should  quote 
with  almost  entire  approval  the  masterly  address  recently  delivered  to 
the  American  Association  for  the  Advancement  of  Science  by  Prof. 
W.  M.  Davis. 

Believing  that  every  geographer  should  approach  such  a  question 

16  this  by  the  avenue  of  his  own  experience,  I  offer  a  frankly  personal 

opinion,   the  outcome  of  such  study,  research,  and  intercourse  with 

kiudred  workers  as  have  been  possible  to  me  during  the  last  twenty 

years.       The  views  I   hold   may  not  be   representative  of  European, 

perha[i6  not  even  of  British,  geographical  opinion,  except  in  so  far  as 

they  are  the  result  of  assimilating,  more  or  less  consciously,  the  writings 

and  teachings  of  geographical  leaders  in  all  countries,  retaining  con- 

l^enial  factors,  and  modifying  or  rejecting  those  which  were  foreign  to 

the  workings  of  my  own  partially  instructed  mind. 

*  An  address  delivered  to  the  Internatioiial  CoDgress  of  Arts  and  ScicDccs  at 
>t  I^uis  on  September  22, 1904. 
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Tho  history  of  every  braDch  of  scieoce  teaches  that  time  worke 
ch&i;^^  in  the  nature  and  the  valoe  of  the  problemw  of  the  hour.  In 
'aucoeesive  ages  the  waves  of  existiDg  knowledge  made  inroads  upon  the 
,  shofres  of  ignorance  at  different  points.  For  one  generation  they  seem 
So  have  been  setting,  with  all  their  force ^  against  some  one  selected 
point ;  in  the  next  they  are  encroaching  elsewhere,  the  former  problem 
leftp  it  may  be,  imperfectly  solved;  but  gradually  the  area  of  the 
unknown  is  being  reduced  on  every  side,  however  irregularly. 

In  the  beginning  of  geography,  the  problem  before  all  others  was 
the  figiire  of  the  Earth.  Scientific  progress,  not  in  geography  alone,  but 
in  all  science,  depended  on  the  discovery  of  the  truth  aa  to  form.  No 
sooner  was  tbe  sphericity  of  the  Earth  established  than  two  fresh  prob- 
lems sprang  to  the  front,  neither  of  them  new,  for  both  existed  from  the 
first — the  fixing  of  position,  and  the  measurement  of  tbe  size  of  the 
Eartb.  Geography,  and  science  as  a  wholoj  progressed  by  the  failures, 
as  well  as  by  the  successes,  of  the  pioneers  who  struggled  for  centuries 
with  these  problems.  Latitude  was  a  simple  matter,  theoretically  no 
problem  at  all,  but  a  direct  deduction  from  the  Earth's  form,  though  its 
determination  was  practically  delayed  by  difficulties  of  a  mechanical 
kind.  The  problem  of  the  longitude  was  far  more  serious,  and  bulks 
largely  in  the  history  of  science.  Pending  their  solution,  the  esdmates 
of  size  were  rougb  guesses  ;  had  they  been  more  accurate,  it  is  doubtful 
if  Columbus  could  have  persuaded  any  sane  sailor  to  accompany  him  on 
his  westward  voyage  to  India,  the  ooast  of  which  he  was  not  surprised 
to  find  so  near  to  Spain  as  the  Caribbean  eea. 

After  latitude  could  be  ^xed  to  a  nicety,  and  longitude  worked  out 
in  certain  circumstances  with  nearly  equal  accuracy^  the  size  of  tbe 
Earth  was  determined  within  a  small  limit  of  error,  and  the  problem  of 
geography  shifted  to  detailed  discovery.  This  phase  lasted  so  long  that 
even  now  it  hardly  excites  surprise  to  see  an  article,  or  to  open  a  volume, 
on  the  history  of  geography,  which  turns  out  to  be  a  narrative  of  the 
progress  of  discovery.  Perhaps  British  geographers,  more  tban  others, 
were  prone  to  this  error,  and  for  a  time  the  country  foremost  in  modern 
discovery  ran  some  risk  of  falling  to  the  rear  in  real  geography. 

It  is  not  BO  paradoiical  aa  it  seems  to  say  that  the  chief  problem  of 
geography  at  present  is  the  definition  of  geography.  Some  learned  men 
have  said  within  living  memory,  and  many  have  thought,  that  geography 
is  not  a  science  at  all,  that  it  is  without  unity,  without  a  central  theory^ 
that  it  is  a  mere  agglomerate  of  scraps  of  miscellaneous  information 
regarding  matters  which  are  dealt  with  scientifically  by  astronomers, 
geologists,  botanists,  anthropologists,  and  others.  Geography  is  not  so 
cironmetanced.  Although  its  true  position  has  only  recently  been 
recovered  from  oblivion,  it  is  a  science,  and  one  of  long  standing, 

I  have  said  before,*  and  I  may  repeat,  because  I  can  say  it  nu 
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letter,  that  modem  geography  has  deyeloped  by  a  reoognizable  oon- 
Unmij  of  change  from  oentnry  to  oentury.    I  am  inolined  to  give 
Boro  weight  than  others  have  done  to  the  remarkable  treatise  of  Dr. 
Xithanael  Carpenter,  of  Exeter  College,  Oxford,  published  in  1625,  as  a 
ftige  in  the  growth  of  geographical  thought  and  theory.    The  striking 
ftttore  of  Carpenter's  book  is  the  practical  assertion  of  the  claims  of 
oiHnmon  sense  in  dealing  with  questions  which  superstition  and  tradition 
hid  preyionsly  influenced.    Yarenius,  who  died  at  the  age  of  twenty- 
dght,  published  in  1650  a  single  small  volume,  which  is  a  model  of 
oonoiseness  of  expression  and  logical  arrangement  well  worthy  even 
now  of  literal  translation  into  English.     From  several  points  in  its 
iinngement,  I   am   inclined   to  believe  that  he  was  influenced   by 
Carpenter's  work.     So  highly  was  Yarenius's  book  thought  of  at  the 
time  that  Sir  Isaac  Newton  brought  out  an  annotated  Latin  edition  at 
Cambridge  in  1672.    The  opening  deflnition  as  rendered  in  the  English 
translation  of  1733  (a  work  largely  spoilt  by  stupid  notes  and  inter- 
polations) runs — 

"  Greography  is  that  part  of  mixed  inathematics  which  explains  the 
state  of  the  Earth  and  of  its  parts,  depending  on  quantity,  viz.  its 
figure,  place,  magnitude,  and  motion  with  the  celestial  appearances,  etc. 
By  some  it  is  taken  in  too  limited  a  sense,  for  a  bare  description  of  the 
several  countries ;  and  by  others  too  extensively,  who  along  with  such 
a  description  would  have  their  political  constitution." 

Yarenius  produced  a  framework  of  Physical  Geography  capable  of 
including  new  facts  of  discovery  as  they  arose;  and  it  is  no  wonder 
that  his  work,  although  but  a  part,  ruled  unchallenged  as  the  standard 
text-book  of  pure  geography  for  more  than  a  century.  He  laid  stress 
on  the  causes  and  effects  of  phenomena  as  well  as  the  mere  fact  of  their 
occurrence,  and  he  clearly  recognized  the  influence  upon  different 
distributions  of  the  vertical  relief  of  the  land.  He  did  not  treat  of 
human  relations  in  geography,  but,  under  protest,  gave  a  scheme  for 
discussing  them  as  a  concession  to  popular  demands. 

As  Isaac  Newton,  the  mathematician,  had  turned  his  attention  to 
geography  at  Cambridge  in  the  earlier  part  of  the  eighteenth  oentury, 
so  Immanuel  Kant,  the  philosopher,  lectured  on  the  same  subject  at 
Konigsberg  in  the  later  part.  The  science  of  geography  he  considered 
to  be  fundamentally  physical,  but  physical  geography  formed  the 
introduction  and  key  to  all  other  possible  geographies,  of  which  he 
enumerated  five :  mathematical,  concerned  with  the  form,  size,  and 
movements  of  the  Earth  and  its  place  in  the  solar  system  ;  moral,  taking 
account  of  the  customs  and  characters  of  mankind  according  to  their 
physical  surroundings;  politiccU,  concerning  the  divisions  of  the  land 
into  the  territories  of  organized  governments  ;  mercantile,  or,  as  we  now 
call  it,  oommeroial  geography;  and  theological,  which  took  account 
of  the  distribution  of  religions.     It  is  not  so  much  the  cleavage  of 
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geography  into  five  branches,  all  apTiDgiiig  from  phyaioal  geograpLy 
like  the  fingers  from  a  haud,  which  is  worthy  of  remark,  but  rather  the 
reoognitroB  of  the  interaction  of  the  conditions  of  physicjl  geography 
with  all  other  geographical  cotiditions.  The  scheme  of  geography  thus 
acquired  imifey  and  flexibility  suoh  as  it  had  not  previously  attained, 
hilt  Kfiuit's  views  have  never  received  wide  recognition.  If  his  geo- 
graphical lectures  have  been  translated,  no  English  or  French  edition 
has  come  under  my  notice;  and  such  oarrency  as  they  obtained  in 
Germany  was  checked  by  the  more  concrete  and  brilliant  work  of 
Humbt)ldt,  and  the  teleological  system  elaborated  in  overwhelming 
detail  by  Ritter. 

Hitter's  views  were  suhstantially  those  of  Paley.  The  world,  he 
founds  fitted  its  inhabitants  so  well  that  it  was  obviously  made  for 
them  down  to  the  minutest  detaii  The  theory  was  one  peooliarly 
acceptable  in  the  early  decades  of  the  nineteenth  century,  and  it  had 
the  immensely  important  result  of  leading  men  to  view  the  Earth  as  a 
great  unit  with  all  its  parts  co-ordinated  to  one  end.  It  gave  a  philo- 
sophical, we  may  even  say  a  theobgical,  character  to  the  study  of 
geography. 

Kant  had  also  pointed  to  unity,  but  from  ,  another  side,  that  of 
evolution.  It  was  not  until  after  Charles  Darwin  had  fully  restored 
the  doctrine  of  evolution  to  modern  thought  that  it  was  forced  upon 
thinking  men  that  the  fitness  of  the  Earth  to  its  inhabitants  might 
result,  not  from  its  being  made  for  them,  but  from  their  having  been 
shaped  by  it  The  influence  of  terrestrial  environment  upon  the 
life  of  a  people  may  have  been  exaggerated  by  some  writers — ^by 
Buckle,  in  his  *  History  of  Civilization,'  for  example — but  it  is 
certain  that  this  influence  is  a  potent  one.  The  relation  between 
the  forms  of  the  solid  crust  of  the  Earth  and  all  the  other  phenomena 
of  the  surface  constitutes  the  very  essence  of  geography. 

It  is  a  fact  that  many  branches  of  the  study  uf  the  Eartli*8  surface 
which  were  included  in  the  Cosmography  of  the  sixteenth  century, 
the  Physiography  of  Linmeus,  the  Physical  Geography  of  Humboldt, 
and  perhaps  even  the  ErdkuHth  of  Ritter,  have  l»&on  elaborated  bj' 
specialists  into  studies  which,  for  their  full  comprehension,  require  the 
whole  attention  of  the  student;  but  it  does  not  follow  that  these 
speciali/ations  fully  occupy  the  place  of  geography,  for  that  place  is 
to  co-ordinate  and  correlate  all  the  epeoial  facts  concerned  so  that  thwy 
may  throw  light  on  the  plan  and  the  processes  of  the  Earth  and  its 
inhabitants-  Thi«  wna  clear  to  Carpenter  in  ir)26,  though  it  has  been 
almost  forgotten  since. 

The  principles  of  geography  on  which  its  claims  to  status  as  a 
science  rest  are  generally  agreed  upon  by  modern  geographers,  though 
with  suoh  variations  as  arise  from  differences  of  standpoint  and  of 
mental  process.     The  evolutionary  idea  is  unifying  geography  as  it  has 
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unified  biology,  and  the  whole  oomplioafed  sabject  may  be  presented  as 
ihe  icflolt  of  continnouB  progressive  change  brought  about  and  guided 
hj  the  influence  of  external  conditions.  It  is  impossible  to  discuss  the 
present  problems  of  geography  without  onco  more  recapitulating  the 
permanent  principles. 

The  science  of  geography  is,  of  course,  based  on  the  mathematical  pro- 
perties of  a  rotating  sphere ;  but  there  is  force  in  Kant's  classification,  which 
subordinated  mathematioal  to  physical  geography.  The  vertical  relief  of 
the  Earth's  crust  shows  us  the  grand  and  fundamental  contrast  between 
the  oceanic  hollow  and  the  continental  ridges  ;  and  the  hydrosphere  is 
so  guided  by  gravitation  as  to  fill  the  hollow  and  rise  upon  the  slopes  of 
the  ridges  to  a  height  depending  on  its  volume,  thus  introducing  the 
great  superficial  separation  into  land  and  sea.  The  movements  of  the 
water  of  the  ocean  are  guided  in  every  particular  by  the  relief  of  the 
sea-bed  and  the  configuration  of  the  coast^lines.  Even  the  distribution 
of  the  atmosphere  over  the  Earth's  surface  is  affected  by  the  relief  of  the 
crust,  the  direction  and  force  of  the  winds  being  largely  dominated  by 
the  form  of  the  land  over  which  they  blow.  The  different  ph^niical 
constitution  of  land,  water,  and  air,  especially  the  great  difference 
between  the  specific  heat  and  conductivity  or  diathermancy  of  the  three, 
causes  changes  in  the  distribution  of  the  sun's  heat,  and  as  a  result  the 
simple  climatic  zones  and  rhythmic  seasons  of  the  mathematical  sphere 
are  distorted  out  of  all  their  primitive  simplicity.  The  whole  irregular 
distribution  of  rainfall  and  aridity,  of  permanent,  seasonal,  and  variable 
winds,  of  sea  climate  and  land  climate,  is  the  resultant  of  the  guiding 
action  of  land  forms  on  the  air  and  water  currents,  disturbed  in  this  way 
from  their  primitive  theoretical  circulation.  So  far  we  see  the  surface 
forms  of  the  Earth,  themselves  largely  the  result  of  the  action  of  climatic 
forces,  and  constantly  undergoing  change  in  a  definite  direction,  con- 
trolling the  two  great  systems  of  fluid  circulation.  These  in  turn  control 
the  distribution  of  plants  and  animals,  in  conjunction  with  the  direct 
iction  of  surface  relief,  the  natural  regions  and  belts  of  climate  dictating 
tae  distribution  of  living  creatures.  A  more  complicated  state  of  things 
iB  found  when  the  combined  physical  and  biological  environment  is 
stndied  in  its  incidence  on  the  distribution  of  the  human  race,  the  areas 
of  human  settlement,  and  the  lines  of  human  communications.  The 
complication  arises  partly  from  the  fact  that  each  of  the  successive 
earlier  environments  acts  both  independently  and  concurrently ;  but  the 
difficulty  is  in  greater  degree  due  to  the  circumstance  that  man  alone 
among  animals  is  capable  of  reacting  on  his  environment  and  deliberately 
modifying  the  conditions  which  control  him. 

I  have  said  before,  and  I  repeat  now,  that  the  glory  of  geography  as 
a  Bcience,  the  fascination  of  geography  as  a  study,  and  the  value  of 
geography  in  practical  affairs,  arise  from  the  recognition  of  this 
oaifying  influence  of  snrfaoe  relief  in  controlling,  though  in  the  higher 
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developmeiits  rather   by   sTiggefition   than  dictation,  the  inoidence   o 
every  mobild  difltributian  on  the  Earth's  serfacje.     I  am  inclined,  in  th© 
light  of  these  views,  to  put  forward  a  de§nition  of  geograph^^  which  I 
think  may  l>e  accepted  in  principle,  if  not  in  phrase,  hy  most  of  the 
olasB  called  by  Prof,  Davis  **  matnre  geographers/' 

It  rune,  Geographtf  is  the  acience  which  ^Jmh  triih  the  ftwm^  of  relief  oj 
ihe  Earths  crusL  and  with  the  influence  (rhi^h    these  forms  ewerci^e  on  (h^, 
ffistriJmiion  of  all  other  phenomnm. 

The  old  pigeon 'hole  view  of  human  knowledge  is  now  happily 
discredited  and  recognized  as  useless,  save  perhaps  by  some  Eip  van 
Winkles  of  science,  who  concern  themselves  more  with  names  than 
things,  and  would  placidly  misconceive  the  facts  of  nature  to  fit  the 
framework  of  their  accepted  theories.  High  specialization  is  neoeesary  to 
progress,  bnt  only  as  a  phase  of  a  working  life,  not  as  the  whole  purpoee 
of  a  whole  man. 

It  is  convenient  and  often  profitable  for  a  man  of  science  to  have  a 
recognized  label,  but  it  seems  to  me  that  important  advances  are  to  be 
made  by  cultivating  those  corners  of  the  field  of  knowledge  which  lie 
between  the  patches  where  the  labelled  specialists  toil  in  recognized 
and  respected  supremacy.  It  has  been  so  habitual  to  classify  the  man 
of  science  by  what  he  works  in,  ^that  it  almost  requires  an  effort 
to  see  that  the  way  in  which  he  works  is  of  greater  determinative 
importance-  Thus  the  scientific  geographer  is  apt  to  find  no  place  in 
the  stereotyped  classification,  and  his  work  may  be  lost  sight  of  on  that 
aooount.  Should  he  dwell  on  latitude  and  longitude,  the  astronomer 
smiles  pityingly;  if  he  looks  at  rocks,  the  geologist  claims  that  depart- 
ment; if  he  turns  to  plants,  the  botanist,  with  the  eoologist  behind  him, 
is  ready  to  warn  him  off;  and  so  with  other  specialists.  But  the  matnre 
geographer  seeks  none  of  the  territory,  and  hankers  after  none  of  the 
goldfields  belonging  to  other  recognized  investigators.  He  works  with 
the  material  they  have  already  elaborated,  and  carries  the  process  a  step 
further,  like  the  goldsmith  handling  the  finished  products  of  the 
metal Inrgist  and  the  miner. 

The  present  problems  of  geography  seem  to  me  to  be  of  two  kinds : 
the  first  minor  and  preliminary,  the  completion  of  the  unsolved  and 
partially  solved  problems  of  the  past ;  the  second  ultimate  and  essential, 
dealing  with  the  great  problem  on  the  solution  of  which  the  whole 
future  of  th©  science  rests. 

The  residual  problems  inherited  from  the  past  represent  the  work 
wliioh^should  have  been  done  by  our  predecessors,  but,  not  haviog  been 
done  at  the  right  time,  remains  now  to  bar  our  progress.  It  baa  to  do 
only  with  ascertaining  and  accurately  recording  facts,  and  involves 
infinite  labour,  but  comparatively  little  geographical  thought. 

To  begin  with,  the  ground  should  be  cleared  by  wiping  off  the  globe 
the  words  terra  inco^niia.     Such  unknown  parts  of  the  Earth  now  oUng 
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thoct  the  palefl  alone,  and  that  they  should  even  do  this  is  somethiiig  of  a 

dli^raoe.    If  oommon  terrestrial  globes  were  pivoted  on  equatorial  points, 

mikti  the  polar  areas  were  not  covered  with  braids  monntingSt  the  sight 

of  tike  bare  patches  wonld  perhaps  have  been  so  galling  to  the  pride  of 

hmmaity  that  they  would  long  since  have  been  filled  in  in  detaiL 

ifdn  and  again,  and  never  more  splendidly  than    in  recent  years, 

fokr  explorers  have  shown  courage  and  perseverance,  and  have  cheer- 

folly  encountered  hardships  enough  to  have  enabled  them  to  reach  the 

poles,  and  they  would  have  done  so,  not  once,  but  many  timep,  were  it 

not  for  the  want  of  money.     Of  course,  all  polar  explorers  have  not 

been  competent  for  the  task  they  undertook,  but  most  of  the  leaders,  if 

&IBJ  had  had  more  powerful  ships,  more  ooal»  more  stores,  more  dogs^ — 

and  lometimea  if  they  had  had  fewer  men — oould  have  solved  these 

pareimial  problems  of   exploration.     With  a  competent  man  in  com- 

iiand — and  competent  men  al:K»und — a  sufficiency  of  money  is  all  that 

is  required.     A  million  dollars  judiciously  spent  would  open  the  way  to 

tha  north  pole,  a  few  millions  would   reach  the  south  pole ;  but  far 

more  than  this  has  been  spent  in  vain  because  the  money  was  doled  out 

in  small  sums  at  long  intervals,  sometimee  to  explorers  with  no  real 

call  to  the  quest,  and  working  in  aocordanoe  with  no  ecientiHo  plan* 

The  grand  joumejrs  over  the  polar  ice  of  Nansen,  Peary,  and  Cagni 

[in  the  north,  and  of  Scott  and  his  company  in  the  southi  promise 
well  for  an  early  solution  of  this  partionlar  problem. 

The  other  residual  problems  of  exploration  and  survey  are  in  the 
saae.     If  those  who  oontrol  money  saw  it  to  be  their  duty  to 

» tolT6  them,  they  would  all  be  solved,  not  in  a  year,  but  in  due  time. 

iThongli  a  great  deal  of  exploration  remains  to  do,  the  day  of  the 
ignorant  explorer  is  done,  Tbe  person  who  penetrates  a  little-known 
country  in  search  of  adventures  or  sport,  or  in  order  to  go  whore  no  one 
of  hifloolour  or  creed  had  been  before,  is,  from  the  geographical  point  of 
view,  a  useless  wanderer ;  and  if  he  be  a  harmless  wanderer,  tbe  true 
ezplnrer  who  may  follow  in  bis  fcK)t8teps  is  uncommonly  fortunate. 
Exploration  now  requires,  not  the  pioneer,  but  the  surveyor  and  the 
student. 

The  map  of  the  world  ought  to  be  completed,  and  it  is  the  duty  and, 
I  believe,  the  interest  of  every  country  to  complete  at  least  that  portion 
which  includes  its  own  territory.  An  imperial  policy  which  ignores  such 
an  imperial  responsibility  is  a  thiug  of  words,  and  not  of  deeds.  Un- 
fturveyed  and  unmapped  territory  is  a  danger,  as  well  as  a  disgrace,  to 
the  country  possessing  it,  and  it  would  hardly  be  too  much  to  say  that 
boundary  disputes  would  be  unknown  if  new  lands  were  mapped  before 
their  mineral  wealth  is  discovered.  The  degree  of  detail  required  in  any 
fiirvey  depends  upon  the  importance  of  the  region.  The  desideratum 
is  not  a  large-scale  map  of  every  uninhabited  island,  but  a  map  of  the 
whole  Earth's  surface  on  the  same  scale,  which  for  the  present  may  be 
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a  small  one,  and  might  very  well  be  that  of  1 :  1»000,DOO  pioposed  by^ 
Prof.  Penck,  and  now  being  oarrieti  into  effect  for  the  surveyed  portions 
of  the  land*  Such  a  map  ought  to  include  sub- aqueous  as  well  as  sub- 
aerial  features,  aod  when  completed  it  would  form  a  solid  I>a8i8  for  the 
full  dieoussiun  of  many  problems  which  at  present  can  only  \m  touched 
upon  in  a  detached  and  unsatisfactory  manner.  The  first  problem 
which  it  woultl  solve  is  the  measurement  of  the  volume  of  the  oceanic 
waters  and  of  the  emergent  land,  so  that  the  mean  depth  of  the  oceans 
and  the  mean  heights  of  the  continents  might  bo  exactly  detemiined- 
This  would  involve,  besides  the  horizontal  surveys,  a  vertical  survey 
considerable  accuracy.  At  sea  the  vertical  element  is  easily  found,  and 
the  depths  measured  by  surveying  and  exploring  vessels  in  recent  years 
are  very  accurate.  They  must,  however,  be  made  much  more  numerous, 
On  land,  outside  the  trigonometrically  surveyed  and  s pi rit- levelled  coun 
tries,  the  vertical  features  arc  still  most  tiusatisfaetorily  delineated. 
Barometric  determinations,  even  when  made  with  mercurial  barometers 
or  boiling-point  thermometers,  are  nnoertain  at  the  best,  while  wbe 
made  with  aneroids  they  afford  only  the  roughest  approximations  t 
the  trutli.  Where  levelling  is  impracticable,  angular  measurements  oj 
prominent  heights,  at  least,  should  be  insisted  on  as  an  absolute  necessi 
in  every  survey. 

When  a  map  of  tiie  whole  snrface  of  the  Eai'th  on  the  scale 
1  :  1,000,000  is  completed,  we  may  consider  the  residual  problems  afl^ 
solved.  This  is  far  from  being  the  case  as  yet,  and  in  the  present) 
circumstances  the  most  useful  work  that  the  geographical  societies  ol 
the  world  could  do  would  be  to  secure  the  completion  of  explorational 
Burveys  to  that  scale.  The  system  of  instruction  for  travellers  estab- 
lished by  the  Koyal  Oeographical  Society  has  equipped  a  large  numl^r 
of  explorers  and  colonial  officials  as  expert  survey  or  e>  and  the  result 
is  now  being  felt  in  every  quarter  of  the  globe.  This  is  not  the 
highest  geographical  work,  but  merely  preliminary  and  preparatory  ; 
yet  progress  is  checked,  if  not  barred,  until  it  is  accomplished.  The 
map  of  one  to  a  million  is  not  to  be  viewed  as  an  end  in  itself; 
nevertheless  J  its  completion  will  mark  an  era*  the  accomplishment  of 
the  Bmall-scale  survey  of  the  globe,  and  permit  of  fresh  advanoes« 

Money  could  solve  the  last  of  the  problems  of  exploration,  bnt  when 
w©  come  to  problems  of  the  second  category  we  enter  a  region  of  pure 
Bcience,  where  money  beoonies  a  minor  consideration.  The  acquisition 
of  knowledge  is  a  simple  process,  for  which  multitudes  have  a  natural 
aptitude  ;  but  the  co-ordination  of  knowledge  and  its  advancement  are 
very  different  matters.  The  difference  is  more  marked  in  the  case  of 
geography  than  in  geology  or  chemistry  or  physics,  for,  in  English- 
speaking  countries  at  least,  the  training  of  geographers  is  in  its  infancy, 
whilst  that  of  the  exponents  of  other  sciences  is  highly  developed* 
Hence  it  happens  that  before  any  actual  problem  in  geography  can  he 


i 


THE   PRBSSNT  PROBLEMS  OP  GEOGRAPHY.  9 

attacked,  the  man  who  is  io  deal  with  it  must  be  prepared  on  purpose 
for  the  task,  and  he  mnst  have  determination  enough  to  stick  to  an 
Qopopular  subject  with  little  enooura^ment  in  the  present  and  small 
prospects  for  the  future.     Such  men  are  not  very  easily  found. 

If  they  can  be  found,  the  problems  they  should  be  set  to  solve  are 
at  liand  and  waiting.     We  know  enough  about  the  relations  of  mobile 
distributions  to  fixed  environments  to  feel  satisfied  that  the  relations 
are  real  and  of  importance ;  but  we  do  not  yet  know  enough  to  deter- 
mine exactly  what  the  relations  are  and  the  degree  in  which  they  apply 
to  particular  cases.    It  is  the  province  of  geography  to  find  this  out,  and 
to  reduce  to  a  quantitative  form  the  rather  vague  qualitative  suggestions 
that  have  been  put  forward.     The  problem  is  multiform  and  manifold, 
applying  to  a  vast  range  of  phenomena,  and  those  who  have  surveyed 
it  are  often  inclined  to  sigh  for  a  Kepler  or  a  Newton  to  arise  and  call 
order  from  the  chaos. 

A  vast  amount  of  material  lies  before  the  geographer  with  which  to 
work,  even  though,  as  has  been  explained,  much  more  is  needed  before 
the  data  can  be  looked  upon  as  complete.  After  seeing  that  the  missing 
facts  are  in  course  of  being  supplied,  the  great  thing  is  to  work  and 
to  direct  the  work  of  others  towards  the  proper  comprehension  of  the 
facts  and  their  bearings.  This  involves  as  much  the  checking  and  dis- 
couragement of  work  in  wrong  or  useless  directions  as  the  help  and 
encouragement  of  well-directed  efforts. 

The  first  element  of  geography  is  the  configuration  of  the  crust  of  the 
Earth,  and  our  knowledge  is  already  ripe  for  a  systematic  classification 
of  the  forms  of  the  crust,  and  for  a  definite  terminology  by  which  to 
describe  them.  For  some  reason,  not  easy  to  discover,  geographical  terms, 
with  the  exception  of  those  handed  down  from  antiquity,  have  not,  as  a 
rule,  been  taken  from  the  Greek  like  other  scientific  terms.  They  have 
usually  been  formulated  in  the  language  of  the  author  who  has  intro- 
duced them.  For  this  reason  they  retain  a  national  colour,  and,  absurd 
as  it  may  seem  to  scientific  reflection,  national  or  linguistic  feeling  is 
sometimes  a  bar  to  their  general  adoption.  A  more  serious  difficulty  is 
Uiat  different  languages  favour  different  modes  of  thought,  and  thus 
lead  to  different  methods  of  classification.  The  clearness  and  definite- 
sees  of  French  conduces  to  the  use  of  simple  names,  and  the  recognition 
of  definite  features  distinguished  by  clear  differences.  The  facility  for 
oouatrocting  compound  words  presented  by  German  lends  itself  to  the 
recognition  of  composite  types  and  transition  forms,  the  introduction  of 
which  often  swells  a  classification  to  an  almost  unmanageable  com- 
plexity. English  stands  intermediate  between  those  languages,  less 
precise  perhaps  than  French,  certainly  less  adaptable  than  German,  and 
Eaglish  terminologies  often  reflect  this  character.  The  best  way  out 
of  the  difficulty  seems  to  be  to  endeavour  to  arrive  at  a  general  under- 
standing as  to  a  few  broad  types  of  land  form  which  are  recognized  by 
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every  one  as  separate  and  fundameDtal,  and  then  to  settle  equivalent 
terms  in  each  important  language  bj  an  international  committee*  the 
finding  of  which  would  have  to  be  ratified  hj  the  national  geographical 
societies.  These  term  a  need  not  nocossarilj  bo  identical,  nor  even  trans- 
lated literally  from  one  language  into  another,  but  their  equivalence 
as  descriptive  of  the  eame  form  sbould  be  absolute.  A  recent  inter- 
national committea  appointed  for  the  nfimenclature  of  the  forms  of  sub- 
oceanic  relief  put  forward  certain  suggestions  in  this  direction  which 
might  well  be  adapted  to  tho  forms  of  sub-aeriel  relief  as  well*  But 
there  are  strong-willed  geographers  who  will  recognize  no  authority 
as  binding,  and  who  will  not,  I  fear,  ever  conform  to  any  scheme  which 
might  threaten  their  liberty  to  call  things  as  they  please. 

Personally,  I  would  go  very  far  to  obtain  uniformity  and  agreement 
on  essential  points,  but  the  only  way  to  do  so  seems  to  bo  to  arrive  by 
general  consent  at  a  claesifioation  that  is  as  brief,  simple,  and  essential 
as  possible. 

It  is  necessary  to  classify  land -forms  according  to  their  resemblances 
and  differences,  so  that  similar  forms  may  be  readily  descril>ed,  wher- 
ever they  may  be.  The  fixed  forms  of  the  crust  are  the  foundation  of 
all  geography,  the  ultimate  condition  underlying  every  distribution, 
the  guiding  or  controlling  resistance  in  every  strictly  geographical 
change.  The  question  of  place-names  is  altogether  subordinate.  It  is 
convenient  that  every  place  should  have  a  name,  and  desirable  that  the 
name  should  be  philologicaJly  good,  but  the  national  boards  of  geo- 
graphic names,  geographical  societies,  and  feurvev  departments  see  to 
that,  and  do  their  work  well.  The  question  of  terminology  is  far  more 
difficult  and,  I  think,  more  pressing. 

The  grand  problem  of  geography  I  take  to  be  the  demonstration  and 
quantitative  proof  of  the  control  exercised  by  the  forms  of  the  Earth's 
crust  upon  the  distribution  of  everything  upon  the  surface  or  in  contact 
with  it  which  is  free  to  move  or  to  be  moved.  It  is  a  great  problem 
the  full  solution  of  which  must  be  long  delayed,  but  every  part  of  it 
is  abud  with  minor  problems  of  detail,  alike  in  nature,  but  differing 
widely  in  degree.  These  minor  problems  claim  our  attention  first,  and 
are  so  numerous  that  one  fears  to  attempt  their  enumeration  because  of 
the  risk  of  distracting  attention  from  the  main  issue.  Geography  ^raa 
defined  long  ago  as  the  science  of  distribution  ;  but  the  old  idea  was 
statical  distribution,  the  laying  down  on  maps  of  where  things  are ;  now 
we  see  that  we  ought  to  go  further,  and  discuss  also  how  the  things 
came  there,  why  they  remain  there,  whether  they  are  in  transit,  and,  if 
so,  how  their  path  is  determined*  We  are  learning  to  look  on  distribu- 
tion  from  its  dynamical  side,  the  Earth  with  all  its  activities  being 
viewed  as  a  machine  at  work.  The  geographer,  as  an  independent 
investigator,  has  to  deal  only  with  matters  touching  or  affeoted  by  the 
crust  of  the  Earth  ;  his  subject  is  limited  to  a  part  only  of  the  economy 
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of  tibe  EosmoA,  a  fact  that  sometimes  seems  to  be  in  daBger  of  being 

The  qnantitatiye  relationships  of  cmstal  control  have  to  be  worked 
oof  for  different  areas  with  different  degrees  of  detaiL     A  great  deal 
kt  keen  done  already,  and  the  material  for  mneh  more  has  been  oolleoted 
la  •  form  fit  for  use.     The  first  step  in  commencing  snob  a  diBonssion 
if  tlie  aconrate  mapping  of  all  available  data — each  kind  by  itself — for 
the  particular  area.     On  the  national  and  almost  continental  scale,  this  is 
J  better  in  the  United  States  Census  Heports  than  in  any  other  works 
knovn  to  me.     An  adequate  discussion  of  all  that  is  shown  in  the  maps 
seeeoipanyiDg  these  Reports,  and  in  those  of  the  Coast  and  Geodetic  Snr* 
r,  the  Geological  Surveys,  and  the  Department  of  Agriculture,  wonld 
^le  almost  an  ideal  geographical  description.     The  material  provided  in 
inch  rich  profneion  by  the  Federal  and  State  governments  is  being  used  in 
ican  universities  with  an  originality  and  thoroughness  that  has  de* 
the  conception  of  geography  and  advanced  its  Bcientific  position. 
American  geographers  more  than  others  have  grasped  the  dynamic  idea  of 
ipby,  and  realized  that  the  central  problem  is  the  elucidation  of 
I  control  or  guidance  exercised  by  fixed  forms  on  mobile  distributions. 
Detailed  work   in   the   same   direction   has    been  done  by  many 
^^nropean  geographers  whose  works  are   too  well   known  to   reqnire 
dtatioD  ;  but  the  geographical   treatment  of  statistics  hag   not   been 
aken  up  adequately  by  public   departments  in  the  countries  east  of 
lUhe  Atlantic.     I  wiU  touch  only  on  the  instance  most  familiar  t€  me. 
Sxoept    the  publications  of  the  Admiralty,  Ordnance  and  Geological 
Surveys,  which  cannot  be  surpassed,  the  maps  issued  by  British  Govem- 
^Aent  Departments  in  illustration  of  their  reports  are  rarely  more  than 
pdiagrams  delimiting  the  areas  dealt  with,  but  not  depicting  the  distri- 
butions.    This  is  the  more  regrettable  because  the  accuracy  and  com- 
pleteness of  the  statistics  in  the  reporta  are  inferior  to  none,  and  Huperior 
work  of  a  similar  character  in  other  countries.     As  frequently 
happens,  private  enterprise  has  stepp-ed  in  where  otticial  action  ia  want- 
ing, and  it  is  a  pleasure  to  the  geographer  to  turn  to  the  recent  maps 
[rf  Mr.  J,  G.  Bartholomew,  especially  the  volume  of  bis  great  Physical 
Atlas,  the  Atlas  of  Scotland  published  some  years  ago,  and  the  Atlas  of 
"England  and  Wales  which  has  just  left  the  press.     Both  of  the  latter 
works  csoutain  general    maps  based   on  statistics  that  have  not  been 
snl^ted  to  cartographic  treatment  before,  and  attention  may  be  drawn 
m  particular   to  the  singularly  efifective  aod  suggestive  mapping  of 
density  of  population.      Another  work  simitar  in  scope  and   no  less 
eteditable  to  its  compilers  is  the  Atlas  of  Finland^  prepared  by  the  active 
ind  enlightened   Geographical  Society  of  Helsiogfors,     In  Germany, 
France^  and  Bu^sia  also  examples  may  be  found  of  good  work  of  this 
kind,  sufficient  to  whet  the  desire  for   the   complete  and   systematic 
treatment  of  each  country  on  the  same  lines. 
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It  seema  to  me  that  the  most  useful  application  of  youthful 
enthasiasm  in  geography,  Buoh  as  breaks  forth  hi  the  doctorial  theaefl 
of  German  universities,  and  is  Bolicited  in  the  programme  of  the 
KoBearch  Department  of  the  Royal  Geographical  Sooiety»  would  be 
towards  the  detailed  comparieon  of  the  diBtribution  of  the  various  oon- 
ditious  dealt  with  statiBtically  in  Crovernment  Reports  with  the  topo- 
graphical map  of  selected  areas.  The  work  would »  of  courfie»  not  stop 
with  the  maps,  for  these,  when  completed,  should  be  tested  and  revised 
as  fully  as  possible  on  the  ground,  sinoe  geography,  be  the  scale  large 
or  small,  is  not  advanced  by  maps  alone. 

Such  small  portions  of  the  co-ordination  of  existing  surveys  are,  at 
the  best,  no  more  than  fragments  of  a  complete  scheme,  but  they  show 
what  can  l>6  done  with  exiatiiig  surveys  and  actual  statistics,  and  indi- 
cate where  these  may  bo  appropriately  reinforced  by  new  work.  I 
have  treated  a  special  ea^re  of  this  kind  pretty  fully  in  papers  to  which 
it  is  only  necessary  to  refer.*  Cue  section  of  the  scheme  outlined  and 
exemplified  in  these  papers  is  the  distribution  of  rainfall  viewed  in 
relation  to  the  conlignration  of  the  land,  and  with  the  active  assistance 
of  nearly  four  thousand  observers  in  the  British  Isles,  I  feel  that  there 
is  some  prospect,  though  it  may  lie  far  in  the  future,  of  ultimate 
results  from  that  study. 

The  system  of  botanical  surveys  now  being  carried  on  with  signal 
fiUGOoes  in  many  countries  is  in  some  ways  even  more  interesting.  It 
includes  the  mapping  of  plant  associations  and  the  discussion  of  their 
relation  to  altitude,  coniigurationi  soil,  and  climate.  Such  phenomena 
are  comparatively  simple,  and  the  inOuence  of  the  varions  modifications 
of  geographical  control  is  capable  of  being  discovered.  I  need  only 
mention  the  similar  problems  in  animal  distribution,  both  on  land  and 
in  the  sea,  to  the  elucidation  of  which  many  able  workers  are  devoting 
themselves. 

DiSculties  increase  when  the  more  complicated  conditions  of  human 
activity  are  taken  into  account.  The  study  of  the  geographical  causes 
determining,  or  assisting  to  determine,  the  sites  of  towns,  the  lines  of 
roads  and  raOways,  the  boundaries  of  countries,  the  seats  of  indnBtrieB 
and  the  course  of  trade,  is  full  of  fascination  and  promise.  It  has 
yielded  interesting  results  in  many  hands;  above  all,  in  the  hands  of 
the  leading  exi>onent  of  anthropogeography,  the  late  Prof*  Eatzel^  of 
Leipzig,  whose  sudden  death  last  month  is  a  grievous  loss  to  geographical 
science.  Had  he  lived  he  might  have  carried  the  lines  of  thought,  which 
he  developed  bo  far,  to  their  logical  conclusion  in  the  formulation  of 
general  laws  of  univeraal  application  ;  liut  that  task  devolves  on  his 
disciples. 

Separate   efforts  in   small  and   isolated  areas  are  valuable,  but   a 
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ami  wider  basis  is  necessary  before  geBorsl  principles  that  are  more 

ttiB  lijpoiheses  can  be  deduced.     For  this  purpose  there  must  lie  orga- 

slaed  co-operation,  international  if  possible,  but,  in  the  present  condition 

«f  ttkings,  more  probablj  on  a  national  footing  for  each  oonntrj.     To 

k  tffectiTe,  the  work  would  have  to  be  on  a  larger  scale  and  to  be  con- 

tiBiied  ibr  a  longer  time,  than  is  likely  to  appeal  to  an  individual  or  a 

folenlajy  association.    One  experienced  geographer  could  direct  an  army 

of  workers^  whoee  task  would  be  to  collect  materials  on  a  properly 

thofQght-ont  plan,  and  from  these  materials  the  director  of  the  work 

eoild  before  long  begin  to  produce  results,  probably  not  sensatioDsli 

hmt  accurate  and  definite,  which  is  far  better.     The  director  of  such  a 

piece  of  work  must  be  free  to  disregard  the  viewa  of  tbe  collectors  of  the 

ficts  with  which  he  deals^  if,  as  may  very  well  happen,  these  views  are 

It  varianoe  with  scietiti^c  principles. 

A  complete  geographical  description  should  oi>mmenc6  with  a  full 
it  of  the  configuration  of  the  selected  area,  and  in  thie  1  lay 
streas  ihan  some  geographers  feel  it  necessary  to  do  upon  the 
of  the  origin  of  surface  features.  The  features  themselves 
control  mobile  distributioDS  by  their  form  irrespective  of  the  way  in 
that  form  was  produced,  and  although  considerations  of  origin  are 
useful  and  always  interesting,  they  are  apt  to  become  purely  geo- 
logical»  The  second  point  to  discuss  is  the  nature  of  the  actual  surface, 
ting  the  distribution  of  such  geological  formations  as  volcanic  rocks, 
^ys.  limestones,  sandstones,  and  economic  minerals,  the  coDsistency 
ftod  oomposition  of  the  rocks  being  the  points  to  which  attention  is 
directed,  the  geological  order  or  age  an  entirely  subordinate  matter. 
To  this  must  be  added  a  description  of  the  climate  as  due  to  latitude, 
snd  modifi^ed  by  altitnde,  exposure,  and  configuration.  Then  the  dis- 
tribation  of  wild  and  cultivated  plants  in  relation  to  their  physical 
Stivironment,  and  of  the  industries  depending  on  them  and  on  other 
nattiTal  resources.  As  the  conditions  increase  in  complexity,  historical 
Dousiderations  may  have  to  ha  called  in  to  aid  those  of  the  actual 
tiots  of  to-day.  The  lines  of  roads  and  raiIwu,yB,  for  example,  are 
y  in  agreement  with  the  configuration  of  the  localities  they  serve; 
anomalies  sometimes  occur  the  explanation  of  which  can  only  be 
found  by  referring  to  the  past.  The  more  transitory  features  of  a 
untry  may  have  acted  differently  at  different  times  in  affording 
licilities  or  interposing  barriers  to  communication.  The  existence  of 
Ibrests  long  since  destroyed,  of  marshes  long  since  drained,  of  mineral 
depoaits  long  since  worked  out,  or  of  famous  shrines  long  since  dis- 
eroditeil  and  forgotten,  account  for  many  apparent  exceptions  to  the 
roles  of  geographical  control.  In  long-settled  countries  the  mobile 
distribntions  do  not  always  respond  immediately  tu  a  change  of  en- 
nionment.  A  town  may  cease  to  grow  when  the  causes  that  called 
it  ioto  existence  cease  to  operate,  but  it  may  remain  us  a  monument 
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to  former  importanoe  and  not  wither  away.  As  one  aaoends  in  the 
geographical  syitem^  the  mobility  of  the  distribntionB  which  have  to 
he  dealt  with  increasee,  the  control  of  crust-formg  upon  them  diminiaheB 
and  non-geographical  influencee  oome  more  and  more  into  play.  It 
may  even  be  that  caiiBee  altogether  outside  of  geographical  control 
account  for  the  persistence  of  worn-out  towns,  the  choice  of  sitea  for 
new  settlements^  or  the  fate  of  existiDg  industries.  If  this  be  really 
80,  I  think  it  happens  rarely,  and  is  temporary.  Geographical  domi- 
nation^  supreme  in  simple  conditions  of  life,  may  be  modified  into 
geographical  suggestion ;  but  in  all  stable  groupings  or  continuons 
movements  of  mankind  the  control  of  the  land  on  the  people  will 
surely  assert  itself*  How  ?  and  To  what  degree  ?  are  the  questions  to 
which  the  modern  geographer  must  seek  an  answer. 

A  special  danger  alwajs  menaces  the  few  exponents  of  modea  of 
study  which  are  not  yet  accepted  as  of  equal  worth  with  those  of  the 
long-recognized  sciences.  It  is  the  Nemesis  of  the  temptation  to  adopt 
a  plausible  and  probably  true  hypothesis  as  the  demonstrated  truth, 
and  to  proclaim  broad  and  attractive  generalizationB  on  the  strength  of 
individual  oases*  Geographers  have  perhaps  fallen  into  the  error  of 
claiming  more  than  they  can  absolutely  prove  in  the  efitort  to  aaaart 
their  proper  position;  but  the  fault  lies  mainly  at  other  doors.  In 
geography  it  is  not  always  easy  to  obtain  exact  demonstrations  or  to 
apply  the  test  of  accordance  with  fact  to  an  attractive  hypothesis  ;  uid 
is  neceesary  to  be  on  guard  against  treating  such  speculations  as  if  the 
were  truths;  The  methods  of  journalism,  even  of  the  best  journalism, 
are  to  be  ai^olutely  diaoouraged  in  science.  The  new  is  not  nee 
triMr  or  better  than  the  old  simply  because  it  is  new,  and  we  mt 
raBBomber  that  time  alone  tests  theories.  It  is  a  danger  to  become  too 
popolar.  The  scientific  study  of  geography  should  be  carried  on  with 
Afl  many  aaleguarda  of  routine  verification  and  patient  repetition,  and  it 
may  be  within  as  high  a  fence  of  technical  terminology,  as,  say,  physio- 
logy, if  the  proper  results  are  to  be  obtained.  Unfortunately,  the  idea 
is  prevalent  that  geography  is  an  easy  subject,  capable  of  being  ex* 
pomidfid  and  exhiiusted  in  a  few  popular  lectures.  I  regret  to  see  the 
growing  tendency  amongst  teachers  of  geography  to  deprecate  the 
aoquisitioii  of  facta,  to  shorten  and  ^*  simplify  "  all  chains  of  reaaoning, 
to  gooanlixe  over  the  heads  of  clamant  exceptions,  and  even  to  use 
figimiit  not  as  the  ultimate  expression  of  exact  knowledge,  but  merely 
aa  illustrations  of  relative  magnitude*  I  quite  allow  that  all  this  may 
be  legitimate  and  laudable  in  the  early  stages  of  elementary  education, 
but  it  should  never  pass  beyond,  and  every  vestige  of  such  a  system  of 
evading  difficulties  should  be  purged  from  the  mind  of  the  aspirant  to 
researdL 

The  facts  available  for  the  advancement  of  geographical  science 
are  ncilhsr  so  well  known  nor  so  easily  accessible  as  they  should  be. 
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Modi  htis  been  done  towards  the  indexing  of  the  onrrent  literature  of 

lU  faences,  and  geography  is  peculiarly  fortunate  in  poflseesing  the  ex- 

Irastiye  annual  Yolumes  of  the  Bibliotheea  Geographical  published  by  the 

Berlin  Geographical  Society,  the  oarefnUy  selected  annual  bibliography 

dibe  Annales  de  Oeographiey  the  critical  and  systematic  chronicles  of  the 

Geograpkische  Jahrbuch,  and  the  punctual  monthly  lists  and  reviews  of 

the  Geographical  Journal  and  Petermanns  Mitteilungen^  not  to  speak  of  the 

work  of  the  *  International  Catalogue  of  Scientific  Literature.*    A  great 

desideratum  is  an  increase  in  the  number  of  critical  bibliographies  of 

ipedal  subjects  and  particular  regions,  prepared  so  carefully  as  to  relieve 

the  student  from  the  necessity  of  looking  up  any  paper  without  being 

nre  that  it  is  the  one  he  requires  to  consult,  and  to  save  him  from  the 

weary  labour  of  groping  through  mauy  volumes  for  fragmentary  clues. 

In  addition  to  the  sources  of  information  usually  catalogued  in  one  or 

other  of  the  publications  cited,  there  exist  in  every  country  numbers  of 

Government  reports  and  quantities  of  periodical  statistics  too  valuable 

to  deserve  their  usual  fate  of  being  compiled,  printed,  stored  away,  aud 

forgotten.     There  is  scope  for  a  great  deal  of  hard  but  very  useful 

and  permanently  valuable  work,  in  throwing  all  these  open  to  working 

geographers  by  providing  analytical   indexes.      This  would  make   it 

easier  to  discuss  current  Government  statistics  with  the  highest  degree 

of  precision,  and  to  compare  past  with  present  distributions.     All  such 

•tatistics  should  be  subject  to  a  cartographical  treatment  no  less  rigidly 

accurate  than  the  ordinary  arithmetical  processes. 

The  ultimate  problem  of  geography  may  perhaps  be  taken  as  the 
determination  of  the  influence  of  the  surface  forms  of  the  Earth  on  the 
mental  processes  of  its  inhabitants.    But  a  host  of  minor  problems  must 
be  solved   in   cutting  the   steps  by  which   that  culmination    may  be 
reached.    Let  us  first  find,  if  possible,  what  is  the  true  relation  between 
the  elevation,  slope,  and  exposure  of  land  and  climate  ;  then  the  exact 
influence  of  elevation,  slope,  soil,  exposure,  and  climate  on  vegetation  ; 
then  the  relation  between  all  these  and   agriculture,  mining,   manu- 
factures, trade,  transport,  the  sites  of  towns,  the  political  associations  of 
peoples,  and  the  prosperity  of  nations.     After  that  we  may  consider 
whether  it  is  possible  to  reduce  to  a  formula,  or  even  to  a  proposition, 
the  relation  between  the  poetry  or  the  religion  of  a  people  and  their 
physical  surroundings.     The  chemist  Chenevix  wrote  a  book  in  two 
volumes   a  hundred   years   ago  to   demonstrate   the  inferiority   of    a 
particular  nation,  against  one  of  whom  he  bore  a  personal  grudge,  and 
he  was  bold  enough  to  attempt  to  justify  the  formula  C  =  /A.,  where  C 
represented  civilization,  A.  the  latitude,  and  /  a  function  so  delicately 
adjusted  as  to  make  the  value  of  C  negative  on  one  side  of  a  channel 
20  mil^  wide  and  positive  on  the  other !     We  cannot  hope  to  arrive  by 
any  scientific  process  at  so  definite  a  formula,  but  the  only  way  of  getting 
there  at  all  is  by  forging  the  links  in  a  chain  of  cause  and  efi'ect  as 
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unbroken  aa  tliat  which  led  froni  the  ^*  house  that  Jack  built"  to  the 
"  priest  all  shaven  and  shorn." 

The  la«t  of  the  problems  of  geography  on  which  I  intend  to  touch 
IB  that  of  the  training  of  geographers.  So  far  as  elementary  instruction 
iu  geography  is  concerned  I  have  nothing  to  say,  except  that  it  was 
bad,  it  is  better,  and  it  seems  likely  that  it  will  be  very  good.  But 
between  geography  as  part  of  the  education  of  a  chikl  and  geography 
as  the  whole  life-work  of  a  man  there  is  a  gulf  as  wide  as  between 
nursery  rhymes  and  the  plays  of  Shakespeare,  The  training  uf  an 
elementary  teacher  in  geography  should  be  more  thorough  and  more 
advanced  than  that  of  a  child,  but  it  need  not  be  of  a  different  order. 
The  teacher,  whose  special  function  is  teaching,  must,  like  the  child, 
accept  the  facts  of  geography  from  the  authorities  who  are  responsible 
for  them.  Although  the  two  gifts  are  sometimes  happily  combined,  an 
excellent  teacher  may  make  but  a  poor  investigator. 

A  would-be  geographer  has  at  present  adequate  scope  fur  training 
in  very  few  universities  outside  Germany  and  Austria*    Great  advances 
have  been  made  in  the  United  States,  but  it  is  only  here  and  there 
amongst  the  universities  that  steps  have  been  taken  to  secure  men  of 
the  first  rank  as  pro  feasors,  who  are  not  only  channels  of  instruction,  bnt^H 
masters  of  research  as  well.    In  the  United  Kingdom  there  are  lucturerff^^ 
on  geography  at  several  universities  and  many  colleges ;  and  although 
they  have  done  good  work,  the  system  adopted  fails,  in  my  opinion, 
on  a  praotical  point — the  lecturers  are  so  inadequately  paid  that  tiiey 
cannot  afford  to  give  their  whole  time  or  their  undivided  attention  to 
the  subject  with  which  they  are  charged.     In  such  conditions  progress 
cannot  be  rapid,  and  research  i»  almost  impossible.    The  absence  of  any 
well-paid  poats,  by  attaining  which  a  geographer  would  be  placed  in  a 
position  equivalent  to  that  of  a  sucoessful  chemist  or  mathematician  or 
botanist,  kills  ambition,      The  man  with  his  income   to  make  cannot 
afford  to  give  himself  wholly  to  such  a  stiuly,  however  great  his  pre- 
dilection for  it      The  man  with  as   much  money  as  he  needs  rarely 
chooses  "  to  scorn  delights  and  live  laborious  days ;  "  and — with  some 
bright  exceptions — he  has  a  tendency,  when  he  turns  to  science  at  all, 
to  study  it  rather  for  his  own  satisfaction  than  for  the  advance  of  the 
subject  or  the  help  of  his  fellows.     We  want  some  adequate  inducement 
for  solid  scientific  workers,  well  trained  in  general  culture,  and  fitted  to 
oome  to  the  front  in  any  path  they  may  select ;  to  devote  their  whole 
attention^ — and  the  whole  attention  of  such  men  ia  a  tremendous  engine 
— to  the  problems  of  geography.     The  labourer  is  worthy  of  his  hire, 
and  the  services  of  the  most  capable  men  cannot  reasonably  be  expected 
if  remuneration  ecjuivalent  to  that  offered  to  men  of  equal  competence 
in  other  subjects  is  not  available.      At  a  few  American   and   several 
German  universities  such  men  can  receive  instruction  from  profesaora 
who  are  masten  of  the  science,  free  to  undertake  research  themselves. 


< 


GEOGRAPHY  AND  EDUCATION.  17 

and  to  initiate  their  students  into  the  methods  of  research — the  best 

training  of  all.     If  the  time  should  come  when  there  are,  perhaps,  a 

doacD  highly  paid  professorships  in  English-speaking  countries,  several 

ten  aspirants  will  be  found,  including,  we  may  hope,  a  few  more 

ffM  than  their  masters,  all  qualifying  for  the  positions,  stimulated  by 

n>i2iy,  and  full  of  the  promise  of  progress.     This  is  not  an  end,  but  the 

maans  to  an  end.     Bapid  progress  is  impossible  without  the  stimulus 

of  the  intercourse  of  keenly  interested  and  equally  instructed  minds. 

Geography,  like  other  sciences,  has  to  fight  its  way  through  battles  of 

amtroTersy,  and  smooth  its  path  by  wise  compromises  and  judicious 

eonosasions,  before  its  essential  theory  can  be  established  and  universally 

•ooepted.     We  already  see,  though  somewhat  dimly,  the  great  principles 

on  which  it  depends,  and  they  are  becoming  clearer  year  by  year.     As 

tliey  are  being  recognized  they  may  be  applied  in  a  provibional  way  to 

enrrent   problems  of  practical  life.      The  world  is   not  yet   so  fully 

dominated  by  the  highest  civilization,  nor  so  completely  settled,  as  to 

deprive  geographers  of  an  opportunity  of  showing  how  the  settlement 

and  development  of  new  lands  can  best  be  carried  out  in  the  light  of 

the  permanent  relationships  between  land  and  people  discovered  by  the 

study  of  the  state  of  matters  of  long-settled  areas  at  the  present  day  and 

in  the  past.* 

The  practical  politician,  unfortunately,  thinks  little  of  geographical 
principles,  and  hitherto  he  has  usually  neglected  them  utterly.  Many 
homing  questions  that  have  disturbed  the  good  relations  and  retarded 
the  progress  of  nations,  even  when  they  did  not  burst  into  the  confla- 
gration of  war,  would  never  have  got  alight  had  the  consequences  of 
some  apparently  trifling  neglect,  or  some  careless  action,  been  under- 
stood beforehand  as  clearly  by  the  man  of  affairs  as  by  the  student  of 
geographical  principles.  Perhaps,  when  geography  has  obtained  the 
status  in  the  world  of  learning  to  which  its  ideals  and  achievements 
entitle  it,  the  geographer  may  more  frequently  be  invited,  when  the 
oocaaion  demands,  to  assist  by  his  advice  in  saving  his  country  from  ex- 
ttavagance  or  disaster. 


GEOGRAPHY  AND  EDUCATION. 


Tbe  Council  of  the  Society  have  recently  been  making  renewed  efforts 
to  secure  the  better  teaching  and  fuller  recognition  of  geography  in 
our  educational  system.  By  issuing  suggestions  for  syllabuses  in 
primary  and  secondary  schools,  by  renewing  their  grants  to  Oxford 
tod  Cambridge,  and  by  approaching  the  various  authorities  who  control 


•  For  a  deyelopment  of  this  suggestioD,  see  the  author's  *  New  Lands '  (London  : 
QatIcs  Griffin.    1901). 
No.  L — January,  1905.]  c 
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exammatiooa,  they  have  endeavoured  to  call  attention  to  the  needs  of 
the  timee,  and  ae  far  as  they  can  to  meet  tbem. 

In  November  the  Timei  pnbliehed  an  incisive  article  by  it«  military 
correBpondent  on  geography  and  war,  supported  by  a  vigorous  leading 
article,  which  led  to  a  diacuasion  that  can  hardly  fail  to  produce  good 
rsBuUs. 

The  Tim€it  correspondent  began  hiB  article  by  pointing  ont  that 
in  his  opinion  the  lessons  of  the  Sonth  African  war  had  not  yet  been 
learned  by  the  Intelligence  Department  of  the  War  Office.  It  had 
taken  no  steps  to  prepare  and  diatribnte  a  map  of  the  theatre  of  war  in 
the  Far  East  which  could  be  read  by  our  officers,  most  of  whom  could 
not  be  expected  to  decipher  the  names  on  the  Russian  and  Japanese  staff 
maps,  even  if  they  were  able  to  obtain  them.  This  should  have  been 
done,  not  merely  to  enable  our  military  men  to  follow  the  history  and 
learn  the  lessons  of  this  great  war  moro  intelligently,  but  to  familiarize 
them  with  a  country  in  which,  considering  our  close  alliance  with  one 
of  the  belligerents,  it  was  not  impossible  that  they  might  be  called 
upon  to  fight  themielves.  Even  the  maps  issued  by  our  public  depart- 
ments were  a  disgrace  (a  criticism  which  is  not  true  of  the  pnblicationB 
of  the  Ordnance  Survey,  though  it  is  not  too  strong  a  term  for  certain 
official  maps).  He  gave  a  number  of  striking  examples  of  the  costly 
and  occasionally  tragic  consequences  of  inaccurate  maps,  ejj,  in  marohee 
through  little-known  countries,  or  in  laying  the  Abu  Ham  mad  railway, 
and  hinted  that  the  ignorance  of  ministers  had  contributed  to  the 
misleading  of  armies.  Even  important  official  maps  were  not  always 
known  to  the  authorities,  and  the  Colonial  Office  was  said  to  have 
supplied  a  German  map  to  an  officer  under  orders  for  Nigeria,  in  ignorance 
of  the  existence  of  the  War  Office  map  I 

"How  could  knowletigo  or  intercBt  in  Buck  matters  be  expected  as  long  as 
they  are  considered  of  no  accouEt  irt  our  educational  system?  It  ia  not  possible 
to  deal  rationally  with  military  bistory  or  strategy,  past  or  present,  without  know- 
ledge of  geography  and  of  tbeatreii  of  war,  and  without  maps.  Yet  the  Rystematic 
study  of  these  branches  of  learn iug  has  been  rigorously  excluded  from  the  pio* 
grammes  of  our  military  colleges  aud  unirersiiies,  and  remams  excluded  to  the 
present  hour," 

The  practical  lesion  of  thia,  he  iu elated,  waa  that  the  teaching  of 
geography  mnst  he  put  on  a  new  baeia* 

**  We  have  suffered,  and  we  ahall  continue  to  suffer,  In  the  conduct  of  military 
operations,  because  ihe  teaching  of  geography  has  not  assumed  its  proper  place  in 
nutional  education,  and  because  the  learning  of  it  is  not  widespread.  The  inttre«t 
of  the  army  in  this  matter  la  solid  with  politics,  commerce,  and  finance.'* 

In  civil  education  the  same  indiflference  is  shown,  and  "  even  in  the 
very  eubt-idiary  rSk  of  handmaid  of  history,  geography,  in  eome  exalted 
quartera,  finds  no  place  "  He  cited  the  mapleHs  Cambridge  history  as  an 
example  of  this,  and  he  might  have  noted  that  though  the  Victoria 
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hiftorieB  of  English  oonnties,  in  their  anxiety  to  omit  nothing,  include 
ckptere  on  geology  and  even  on  butterflies,  yet  have  no  systematio 
aoooont  of  the  geographical  conditions  which  have  exercised  a  permanent 
oootrolling  influence  on  the  local  history. 

"Qd  all  sides  the  neglect  of  geography  leaves  a  trail  of  harm.  It  gives  us  con- 
ttnt  friction  in  our  international  relations,  and  not  infrequent  wars ;  it  leads  our 
bmnem  houses  into  costly  mistakes,  and  into  sins  of  omission  and  commission ;  it 
does  as  much  as  anything  else  to  permit  immoral  financiers  to  drain  the  capital  of 
England  by  nefarious  schemes ;  it  leads  to  reckless  writing  in  the  press,  and  to  the 
inbtion  of  England  in  a  hostile  world.*' 

What,  then,  is  being  done  by  the  educational  authorities  to  remedy 
this  undeeirable  state  of  things  ?    Unfortunately,  he  thinks,  very  little. 

'^  Nothing  is  more  extraordinary  than  the  thesis  of  the  War  Office  and  the 
Civil  Service  examiners  that  for  soldiers,  administrators,  missionaries,  and  merchants, 
vbo  have  to  conquer,  develop,  reclaim,  or  exploit  a  real  world,  ecientific  study  of 
that  world  is  superfluous.  Can  we  not  all  see  that  in  such  a  theatre  as  Manchuria, 
for  example — and  all  theatres  of  war  are  alike  in  this  respect — an  intelligent 
classification  of  ground  forms,  knowledge  of  the  climate  and  its  influeDce  on  the 
soriiace  of  the  ground,  and  on  the  economic  conditions  of  the  campaign,  are  of  the 
utmost  importance?  These  and  hundreds  of  other  points  of  practical  utility  are 
taoght  by  geography  ;  but  our  system,  on  the  whole,  is  either  not  to  teach  it  at  all, 
which  has  the  merit  of  simplicity,  or  to  pass  it  round  to  geologists,  economists, 
historians,  or  perhaps  even  to  topographers,  and  to  consider  we  have  done  something 
of  which  we  may  worthily  be  proud.*' 

He  then  gave  a  review  of  geographical  teaching  in  our  universities, 
which  hardly  did  justice  to  the  existing  conditions  as  revised  in  the 
last  year.  The  present  facilities  are  outlined  in  an  article  in  the 
Geographical  Teacher  for  October,  1904,  and  need  not  be  given  here. 
For  recent  progress  we  are  all  thankful,  and  nothing  is  more  cheering 
than  the  growing  recognition  of  the  value  of  the  study  of  geography 
as  an  integral  part  of  the  historical  and  economic  courses  at  our  univer- 
lities,  although  it  is  still  inadequate.  Geography  is  considered  too 
often  from  a  purely  topographical  or  product-distribution  point  of 
view,  and  is  introduced  for  the  information  it  supplies  rather  than  as 
I  discipline  which  is  essential  for  every  student  of  history  or  economics 
who  wishes  to  interpret  as  well  as  to  record.  All  university  teaching 
is  hampered,  moreover,  by  the  student's  want  of  preliminary  training, 
hy  inadequate  endowment,  and  by  the  lack  of  sufficient  recognition  of 
the  subject  towards  a  university  degree. 

How  is  this  to  be  remedied  ?  The  correspondence  revealed  differences 
of  opinion.  The  Times  correspondent  considered  that  geography 
WIS  indispensable  to  any  intelligent  man  living  and  acting  in  the 
twentieth  century,  and  seemed  to  think  it  natural  that  schools  and 
Tmiversitiee  should  co-operate  in  a  joint  plan  of  action. 

Bepresentatives  of  the  older  universities  were  the  first  to  take  up 
the  points  raised  by  the  Timet  correspondent,  very  largely  in  the  form 
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of  a  protest  that  tlio  writer  had  not  done  justice  to  the  encourAgemeDt 
which  was  actually  being  given  by  the  miiverfiitiee  to  the  subject,  a 
critioiem  to  which >  as  we  have  already  pointed  out,  h©  had  unfortu- 
nately laid  himself  open.  Except  in  the  case  of  Mr.  MaokiBder's  letter, 
this  criticism  on  a  aingle  point  appears  to  have  been  regarded  as  an 
adequate  answer  to  all  the  other  points  on  which  the  position  of  the 
Time^  ooirespondent  was  unassailable,  Mr.  Mackindor,  however,  while 
laying  equal  emphasis  on  the  fact  that  progroHe  is  slowly  being  made 
in  the  universities,  was  evidently  anxious  not  to  put  the  demand  for 
increased  facilities  in  a  form  which  could  not/in  the  present  state  of  our 
educational  machinery,  be  introduced  except  aft  or  considerable  delay. 
He  insisted  very  strongly  on  the  imj>ortance  of  the  War  Oflice  requiring 
geography  as  an  essential  part  in  the  school  and  subsequent  training 
of  officers,  as  this  would  correct  an  existing  defect  in  our  military 
educational  system  and  create  a  demand  for  teachers  of  geography 
to  which  the  universities  must  ueoessiirily  respond.  His  attitude 
throughout  was  that  of  the  practical  administrator  who  desires  to 
ask  for  nothing  which  there  is  not  a  reasonable  prospect  of  obtainii 
and  who  fears  that  by  asking  too  much  he  may  get  too  little. 

The  representatives  of  the  Geographical  Societies  naturally  took  a 
more  oomprehensive  view.  Our  President,  in  an  admirable  letter,  traced 
the  history  of  the  efforts  which  havo  been  made  by  the  Society  to 
promote  the  teaching  of  geography,  including  large  subsidies  to  the 
universities.  In  the  course  of  his  letter  he  said,  **  It  is  no  secret 
that  the  Council  of  this  Society  has  been  in  communication  during  the 
last  few  months  with  the  leading  Government  Departments,  with  a  view 
to  inducing  them  to  accord  geography  the  place  which  it  admittedly 
ought  to  have  in  their  examinations.  While  certain  of  the  Departments 
recognize  the  subject,  none  of  them  accord  it  the  independent  and 
substantial  position  which  it  ought  to  hold.  The  Civil  Service  Ck)m- 
missioners  excused  themselves  on  the  ground  that  the  moment  waa 
inconvenient  for  change,  and  that  the  Bubject  was  not  fully  recognized 
in  University  degrees  and  in  public  schools.  They  underestimate,  I 
think,  the  present  position  of  geography  at  the  older  Universities ;  but 
apart  from  this,  may  I  express  a  doubt  as  to  their  attitude  l)eing  a 
reasonable  one?  Surely  the  Government  departments  can  easily  con- 
vince themselves  of  the  value  of  geography,  if  they  are  not  already 
convinced;  and,  if  they  come  to  a  favourable  conclusion,  is  it  not  to 
their  interest  and  their  duty  to  insist  that  it  be  accorded  an  independent 
place,  carrying  subetantial  marks  in  their  various  examinations?  If 
this  were  done  schools  and  ITniversities  would  lose  no  time  in  responding 
to  the  new  conditions." 

Dr.  Keltic,  interviewed  by  a  Morning  Post  correspondent,  also  gave 
an  account  of  the  work  done  by  the  Society  since  his  well-known  report 
in  1884.     Ho  showed  that,  while  geography  was  much  more   widely 
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aized  now  than  twenty  years  ago,  there  were  still  many  difEoulties 

to  overoome.   In  addition  to  the  School  of  Geography  at  Oxford,  a  Board 

of  Greographical  Studies  now  exiBted  at  Cambridge,  and  this  Board  was 

it  present  engaged  in  drawing  up  a  scheme  for  a  special  university 

[  ssami nation  in  geography.     Another  great  advance  was  in  the  making 

of  military  geography  a  compnleory  subject  in  the  entrance  examioation 

of  the  Staff  College,  ranking  eqwally  with   military  history  and  witli 

I  ftrategy.    But,  on  the  whole,  the  replies  of  various  Govern  men  t  Depart- 

[men to  to  the  recent  representatiuug  of  the  Council  of  the  Euyal  (leo- 

[  graphical  8ooie^  were  not  very  encouraging.     While  this  conntry  ought 

I  to  be  the  pioneer  in  geographical   science  and  teaching,  it   was   still 

I  behind  foreign  rivals,  especially  the  Germans,  who  constantly  soon  d 

points  because  they  were  so  much  better  educated  geographically.     In 

[one  matter,  however,  we  were  the  leaders,  for  the  Royal  Geographical 

'  Bodetj's  diploma  in  surveying  was  being  taken  by  more  students,  both 

odlitary  and  civil,  every  year,  and  last  year  Mr.  Reeves  had  almost 

.  fifty  students,  including  a  number  of  foreigners,  some  of  them  Germans, 

\  who  could  not  get  such  a  practical  training  in  their  own  country. 

Sir  Clements  Markham's  letter  drew  a  reply  from  one  of  the  Civil 

[  Servioe  Commissioners,  who  maintained  that  geography  was  ao  examina- 

f  iion  subject  for  all  candidates  except  those  for  the  higher  appulntments, 

and  that  in  the  present  state  of  university  recognition  of  the  subject 

it  was  useless  to  demand  geography  from  such  candidates. 

Mr.  Freshfield  retorted  that  the  first  duty  of  the  <Jivil  Service 
Commissioners  was  not  to  acquiesce  in  the  present  public  school  and 
nniversity  conditions,  but  to  satisfy  themsolves  that  every  candidate 
for  employment  in  the  puljUc  service  possessed,  as  was  explicitly  stated 
in  their  instructions,  •*  the  requisite  knowledge  and  ability  to  enter 
upon  the  discharge  of  his  ofHcial  duties.*' 

Mr.  Mackinder,  in  a  second  letter,  reafQrmod  that  the  military 
^fDOOgnition  of  geography  would  speedily  result  iu  the  other  authoritiea 
I  filUing  into  line, 

Hr.  Herbertson  pointed  out  that  even  if  the  contention  of  the  Civil 
rioe  Comminsion  had  hitherto  been  valid,  it  could  scarcely  be  main- 
riained  much  longer.  He  suggested  that  successful  candidates  for 
lodiaBt  Colonial,  and  Foreign  Office  appointments  should  be  required 
til  t^ke  a  oourse  of  geogmpbiciil  instruction  btlore  entering  on  tlicir 
iiltiM,  and  pointed  out  that  this  could  bo  done  without  disturbing 
•xtgting  interests. 

The  snbject  thus  opportuDcly  brought  to  the  notice  of  the  public  by 
tbe  TimeM  is  not  to  be  allowed  to  remain  a  mere  expressicjn  of  pious 
The  Council  of  the  Society  has  decided  that  another  letter 
ihould  be  drafted  by  the  Education  Committee,  and  addressed  to  the 
varions  Government  Departments,  urging  that  the  iui]>ortance  of  geo- 
graphy in  the  public  services  is  euoh  that  all  candidates  for  entrj^  into 
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these  serrioes  should  be  required  to  qualify  in  geography  as  a  separate 
subject,  and  that  it  ought  to  be  recognized  in  all  public  examinations 
that  geography  is  an  independent  subject,  in  which  a  separate  paper  of 
examination  should  be  set,  carrying  such  a  proportion  of  marks  as  to 
make  geography  a  first-class  subject.  They  also  point  out  that  it  is 
a  mistake  for  the  Civil  Service  Commissioners  to  wait  until  the  subject 
is  more  fully  recognized  in  universities  and  public  schools ;  that  if  the 
various  Government  Departments  are  convinced  of  the  value  of  the 
subject,  they  ought  to  insist  on  its  being  accorded  a  substantial  place 
in  their  examinations,  and  as  a  consequence  the  effective  teaching 
of  the  subject  would  become  universal. 

The  Council  has  further  decided  to  devote  the  evening  meeting  of 
January  23  to  a  conference  on  the  subject,  to  be  opened  by  the  Presi- 
dent, and  to  take  steps  to  secure  the  attendance  of  those  specially 
interested. 

It  is  obviously  impossible  at  the  present  moment  to  see  what  will  be 
the  outcome  of  these  endeavours.  In  the  case  of  military  education, 
however,  there  need  be  no  delay,  as  it  cannot,  with  any  show  of 
plausibility,  be  argued  that  the  soldier  can  dispense  with  geography. 
Decisive  action  by  the  War  Office,  as  Mr.  Mackinder  has  shown,  is  the 
key  to  the  position,  and  reform  once  granted  in  this  direction,  it  cannot 
be  long  before  it  is  accorded  in  the  various  departments  of  civil  life. 

Perhaps  the  most  significant  and  important  point  really  is  that 
such  a  correspondence  should  have  been  initiated  and  carried  on,  not 
in  one  of  the  technical  journals,  but  in  the  columns  of  the  Times,  The 
geographer,  however  high  his  reputation,  must  always,  in  urging  the 
claims  of  this  subject,  be  open  to  the  insinuation  that  he  has  a  personal 
end  to  gain.  When,  however,  public  attention  is  called  to  the  subject 
by  an  official  article  in  the  columns  of  a  newspaper  like  the  Times^ 
it  is  clear  that  no  purpose  beyond  the  consideration  of  our  imperial 
needs  can  possibly  be  the  inspiring  motive;  and  there  would  seem 
to  be  reason  to  hope  that  the  long  and  thankless  campaign  of  the 
geographical  societies  to  arouse  enthusiasm  in  the  subject  in  the 
educational  world,  as  well  as  in  the  public  generally,  may  at  last 
be  within  reach  of  success. 
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In  oommon  usage,  the   name  Turkestan  is   applied   to  all  of  the  vast 

region   from  the  Caspian  sea  eastward  for  nearly  2000  miles   to   the 

Ticinity  of  Lob  Nor,  in  the  very  centre  of  Asia.     The  people  of  the 

region,  however,  apply  the  name  in  a  more  limited  sense  to  the  tract, 

largely  mountainous,  lying  south  of  Lake  Balkash  between  longitudes 

70^  and  80^  east  of  Greenwich.      In  the   eastern  part   of  this   more 

restrioted  area  lies  the  lofty  plateau  of  western  Tian  Shan,  while  just  to 

the  south  Hes  the  great  Alai  range  on  the  northern  edge  of  the  Pamirs. 

Among  these  mountains,  in  company  with  the  Khirghiz  who  inhabit 

Aem,  the  writer  travelled  for  three   months   during   the   summer  of 

1903   under  the  auspices  of  the  Carnegie  Institution  of  Washington. 

The  journey  led  from  Andijan  at  the  end  of  the  railroad  in  Ferghana 

across   the  Tian  Shan  mountains  to  Issik  Kul,  around   the   northern 

side  of  Issik  Kul,  and  again  across  the  Tian  Shan  to  Kashgar,  in  the 

desert  basin  of  Chinese  Turkestan.     From  Kashgar  the  route  was  west 

and  north  over  the  Terek  range  which  connects  the  Tian  Shan  and  Alai 

monntains,  and  then  south  across  the  Alai  range  to  the  valley  of  the 

same  name  and  back  across  the  mountains  to  Margel^n,  the  capital  of 

Ferghana. 

The  following  paper  is  an  account  of  the  geography  of  the  two  closely 
similar  mountain  regions  of  Turkestan,  viz.  the  Tian  Shan  plateau  and 
the  Alai  range.     I  shall  present  first  their*  physiography,  a  description  of 
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the  inanimate  features,  and  then  their  onioffraphif,  a  deeoription  of  the 
animate  features.  In  the  second  half  of  the  subject,  ontograpb  j,  I  sliall 
attempt  to  point  out  the  causal  relation  that  exists  between  the  fttcts  of 
physiography  and  those  of  life,  for  it  is  only  in  such  a  study  of  relations 
that  geography  becomes  really  a  science.  The  present  paper  is  not 
supposed  to  be  a  complete  geographical  treatment  of  the  regions 
inTolved.  In  the  first  place,  snoh  a  treatment  is  to-day  impossible, 
beoause  the  study  of  the  relation  between  the  inanimate  facts  of 
physiography  and  the  animate  facts  of  ontography  is  still  in  its  infancy. 
We  know  but  a  modicum  in  respect  to  the  influence  of  environment  on 
habit,  and  almost  nothing  of  the  higher  and  more  fascinating  reaches 
of  the  subject,  the  influence  of  geographic  environment  on  human 
character.  In  the  second  place,  this  jpaper  is  inoomplete,  because  it  is 
ba^ed  merely  on  the  writer's  own  observations,  without  reference  to  the 
work  of  others.  Such  an  incompleteness  of  treatment  may  perhaps  l>e 
excusable  in  a  case  where  the  country  in  question  is  so  little  known* 
and  the  writer  is  still  in  Central  Asia. 


The  Tiax  Shan  Platkiu. 

Locfiiwn  and  World  Itelations. — From  the  Pamirs,  the  lof«y  roof  of  the 
world,  thrc^e  great  mountain  masses  diverge  eastward.  The  Tian  Shan 
plateau,  the  northern  of  these,  forms  a  roughly  anvil-shaped  mass,  with 
the  longer  end  projecting  eastward  north  of  tho  inhospitabl«  Tarini 
basin,  and  the  smaller  end  projecting  westward  and  enclosing  between 
itself  and  the  i'amirs  the  fertile  basin  of  Ferghana,  Between  tho 
Tarim  and  I'erghana  basins  lies  tho  Terek  range,  the  neck  of  tho 
anvil*  not  perpendicular  to  the  head,  but  bent  to  the  north-east.  Few 
partB  of  the  world  are  by  nature  more  inaccesBible  thau  tho  Tian  »Shau 
pliite^u,  for  not  only  does  it  lie  in  the  centre  of  the  greatest  continental 
land  mass,  but  its  axis  lies  along  the  centre  of  the  desert  belt  caused  by 
the  obliquely  rolating  winds  of  the  northern  hemisphere.  ThedisUnce 
from  the  sea  is  groat  in  every  direction,  and  wherever  the  contiguous 
regions  are  not  closely  associated  with  high  mountains,  they  assume  the 
form  of  broad  desert  plains. 

Ciimate, — In  such  a  region  olimatio  contrasts  must  be  the  rule.  The 
plains  are  hot  and  arid,  true  deserts,  which  can  only  be  reclaimed  by 
irrigation  from  the  streams  fed  by  the  snows  of  the  uplands,  In  every 
mountain  region  tho  amount  of  rainfall,  up  to  a  certain  Iieight  at  least, 
increases  with  the  elevation.  Where  lofty  mountains  rise  out  of  low 
de3ert  plains  tho  effect  is  especially  marked,  because,  though  the 
absolute  inorease  in  precipitation  may  not  exceed  that  in  more  buniid 
climates,  the  relative  increase  is  vastly  greater;  and  the  effect  on 
vegetiition  can  be  very  plainly  detected.  As  one  ascends  the  south-west 
slope  uf  tho  Tian  Shan,  tho  rainfall,  as  measured  by  the  amount  of 
plant  lifo,   increases  steadily  until  at  heights  of  from   90(>0  to  in,0nO 
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feet  one  enters  a  region  of  moet  Inxoriant  vegetation.  Daring  early 
July,  the  time  of  our  visit,  rain  fell  nearly  every  day  on  the  monntain 
fill  mm  its  and  on  the  western  slopes,  and  the  gronnd  almost  steamed 
nnder  the  hot  summer  sun.  Throughout  the  whole  summer,  in  the 
region  farther  east,  storms  continued  to  be  frequent  at  high  elevatione. 
At  heights  of  over  12,000  feet  practically  all  of  the  precipitation  took 
the  form  of  snow,  and  very  frequently,  even  during  the  hottest  season, 
there  were  hard  frosts  at  night  down  to  an  elevation  of  10,000  feet. 

Even  more  marked  than  the  contrast  hetween  dry  plains  and  well- 
watered  monntainfl  was  the  change  which  our  party  experienced  one  day 
in  early  July,  when  passing  from  the  south-western  to  the  north-easter 
side  of  the  Kugart  range  between  Andijan  and  Son  Kul,  In  the  morn- 
ing we  traversed  a  region  where  rain  falls  almost  daily.  The  ground  was 
covered  with  lush  verdure,  or  with  the  greatest  variety  of  flowers.  The 
cool  damp  air,  the  flying  clouds,  and  the  frequent  showers  made  it  seem 
like  a  day  in  early  May.  A  few  hours  later,  on  the  other  side  of  the 
mountains,  we  were  in  a  barren  country  where  the  roads  were  thick 
with  dust,  the  grass  was  meagre  and  poor,  no  flowers  remained  save 
shrivelled  irises,  and  many  hillsides  were  quite  naked.  Slopes  which 
are  exposed  to  moisture-laden  winds  from  the  west  or  north  are 
watered,  while  those  that  face  in  the  other  direction,  or  are  out  off  frou 
the  winds  by  other  mountains,  are  sadly  arid. 

Between  the  northern  slope  of  the  main  Tian  Shan  plateau  toward' 
Issik  Kul  and  the  southern  slope  toward  the  Kashgar  or  Tarim  basin 
the  contrast  is  even  greater,  although  not  so  sudden.  The  northern 
slope  is  green  and  soft  from  top  to  bottom,  the  valleys  are  deep  gladee 
full  of  a  rich  growth  of  succulent  herbs,  the  sides  of  the  valleys  are 
often  dense  with  rose  and  barberry  bushes,  and  the  main  mountain 
slopes  are  either  covered  with  smoothly  swelling  green  fiod,  or  are  set 
with  a  splendid  growth  of  spruces.  On  the  plateau-top  the  verdure 
continues  in  the  form  of  thick  grass.  The  south  slope^  however,  facing 
the  great  inner  desert,  though  scantily  green  with  grass  and  bushes 
above  an  elevation  of  10,000  feet,  is  woefully  barren  in  its  lower 
portions,  Eagged  slopes  of  naked  rock  are  separated  from  one  another 
by  broatd  torrent  beds  of  burning  gravel.  Not  infrequently  this  south 
slope  is  impressive  simply  by  reason  of  its  ugliness  and  dreariness. 

Before  we  leave  the  subject  of  climate,  one  more  related  efi'ect 
deserves  to  be  noticed.  In  the  first  example  given  above,  that  of  the 
contrast  between  the  two  sides  of  the  Kogart  range,  the  effect  on  plant 
life  is  due  almost  wholly  to  the  prevalence  of  certain  winds  and 
the  condensation  of  water- vapour  in  air  that  is  rising  and  hence  cooling. 
In  the  second  example,  the  difference  between  the  vegetation  of  the  two 
slopes  of  the  main  plateau,  although  due  largely  to  the  same  cause,  is  in 
part  attributable  to  the  fact  that  in  the  northern  hemit^phere  south 
slopes  receive  much  more  sunshine  than  do  north  slopes.      Hence  they 
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uo  dner  Id  soiamer,  a  condition  ODfavouTable  to  yegetation,  and  in 
wigbff  are  sabject  to  much  more  frequent  freezing  and  thawing^  which 
M  to  caoee  rapid  weathering  and  erosion,  with  Bteepening  of  the 
^ibpei^  another  set  of  conditions  nnfavonrable  to  vegetation.  In  many 
of  the  Tian  Shan  a  marked  contrast  is  thus  produced  between 
i  and  Bouth  alopee  only  a  few  hundred  feet  apart  Just  to  the  euBt 
rtlie  erest  of  the  Kugart  range  in  the  locality  already  mentioned,  the 
I  Mllaides  slope  gently,  and  are  well  protected  by  a  green  growth 
fUiiek  sage  and  less  abundant  grass,  while  the  southern  slopes  aro 
I  simper,  and  show  only  the  red-brown  and  grey  of  the  naked  rooks. 


/r4UClliLm   VAXLbT^   UN    THK  jrOUTflKBJi    HUii'K  0¥  THK  TlAK    8EAN    rtATJEAl',   AT  THE 
LOWKB  LtKIT  UV   AMOlKlfT   OLAOtATlON, 

I  strata  are  nearly  horizontal,  and  have  little  or  no  influence  in  pro- 
Ag  this  result. 

The  Plateau  Character  of  the  Tian  S)ian,- — Turning  now  from  external 
efecti,  those  due  to  the  influence  of  the  sun  on  the  atmosphere  of  our 
rola^g  globe,  we  oome  to  those  that  are  internal  and  are  due  to  the 
Earth*!  ch&raoter  as  a  cooling,  and  hence  contracting,  solid,  Inphysio- 
aphlc  terms,  the  Tian  Shan  plateau  may  be  described  as  a  peneplain 
thich  has  been  highly  uplifted  and  warped,  and  is  now  in  a  state  of 
extreme  youth.  Long  ago  the  closely  folded  Paloaozoic  limestones 
slates  which  form  the  main  mass  of  the  plateau  were  worn  to  a 
plain  not  greatly  elevated  above  sea-loveL  This  waa  warped  into 
shallow  basins,  and  in  these  were  deposited  late  MesDzoic  and 
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Tertiary  strata,  mostly  eoft  sandstones  and  shales.  Warping  still  went 
on,  though  very  slowly,  and  on  the  edges  of  the  l^asins  the  new  strata 
were  bent  upward  and  were  removed  from  the  region  of  deposition. 
Then,  as  the  process  of  erosion  and  base-levelling  still  proceeded^ 
the  old  tilted  limestones  and  shales,  and  the  slightly  tilted  edges  of  soft 
new  strata  that  lay  against  them,  were  all  onoe  more  worn  down,  so  that 
their  surface  formed  a  second  peneplain  almost  at  the  level  of  the  floors 
of  the  basins.  In  late  Tertiary  times  this  last  peneplain  was  slowly 
uplifted  to  a  great  height,  until  to-day  the  central  portion  south  of  Issik 
Kul  stands  at  an  average  elevation  of  about  12,000  feet.  Coincident 
with  the  uplifting  there  was  a  warping,  by  which  the  old  basins  were 
again  inteuBified,  Since  that  time  erosion  has  had  but  little  effect  in 
altering  the  country  from  the  state  to  which  it  was  brought  by  the 
uplifting  and  warping  of  the  old  peneplain. 

The  result  of  these  geological  changes  is  that,  although  the  internal 
structure  of  the  Tian  Shan  region  is  highly  mountainous,  its  enttrnal 
appearance^  or,  in  other  words,  its  geographical  aspect,  is  that  of  a 
plateau.  South  of  Lake  Issik  Kul,  where  the  plateau  is  most  character- 
istically developed,  there  is  a  steep  rise  of  9000  feet  from  the  lake-level 
to  an  even -topped  ridge  abont  14,000  feet  above  the  sea.  This  northern 
slope  is  the  most  beautiful  part  of  the  whole  plateau.  The  green  and 
partly  wooded  slopes  that  have  been  already  described  rise  steeply  to  a 
cap  of  perpetual  snow,  where  small  glaciers  descend  one  or  two  thousand 
feet.  Below  the  glaciers  the  valleys  are  iioe  young  gorges  with  precipi- 
tons  naked  sides  rising  to  a  height  of  several  hundred  or  a  thousand  feel, 
and  contrasting  finely  with  the  smoother  slopes  of  the  main  mountain- 
side. Toward  the  west,  where  the  plateau  is  less  perfectly  developed  and 
the  topography  is  more  mature,  some  of  the  streams  are  deflected  to  east- 
and-west  courses,  by  reason  of  faults  apimrently.  Toward  the  east  the 
streams  of  this  northern  slope  are  true  consequents,  having  the  form  of 
short  steep  torrents  which  flow  northward  straight  down  the  slope  from 
the  edge  of  the  plateau  to  the  lake. 

The  main  mass  of  the  plateau  south  of  Issik  Kul  reaches  a  width  of 
nearly  150  miles.  It  consists  uf  broad  shallow  basins  running  east  and 
west  in  en  ecMon  pattern,  and  lying  at  an  elevatiun  of  about  10,000 
feet.  Between  them  and  bordering  them  run  from  five  to  seven  ridges 
as  broad  as  the  basins,  and  rising  by  gentle  slopes  to  heights  of  from 
13,000  to  16,000  feet.  Striking  scenery  is  rare,  fur  in  spite  of  the  great 
altitude  of  the  mountains,  the  subdued  outlines  of  the  ancient  peneplain 
still  tlomiuale  the  landscape.  The  treeless  basins  present  monotonous 
green  expanses,  some  of  them,  like  the  Ak  Sai basin,  10  or  12  miles  wide 
and  40  or  50  long,  while  another,  that  of  Chatir  Knl,  is  oooupled  by  a 
small  lake. 

The  ridges  rise  by  long  gentle  slopes  tu  flat  summits,  where  often  for 
many  miles  the  sky-line  is  an  almost  straight  crest  from  which  the 
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iSSfr^  ftlopes  of  para  white  snowfieMd  defioend  gTadtial]y  toward  tho 

^HHL-^Hefe  and  there  the  crest-Ime  is  notched  by  high  passea,  the 

bwtti  of  whioh  are  but  inOO  or  20<J0  feet  below  the  tiip  of  the  rMgc* 

OAoier  the  summit  of  the  ridge  is  broken  into  individual  mcmntaine, 

imdl^  flftt- topped  and  of  nearly  eqT3al  height.     From  between  these 

momiAiuA  ilesoend   nnmeroas   small   glaciers,  which  are  so  nnmerons 

that  m  the  Yak   Tash  basin,  the  first  to  the  south  of  the  east  end 

d  Jmdk  Kul,  I  counted  twelve  in  sfght  at  one  time,  while  others  that 

w«re  invisible  eould  be  located  by  the  glacial  form  of  their  valleys. 


I  ATE^tm    13f     THK    AK    BAI     BABIN     EXWT     OF    GHATAH    KCL,   AT  AN    KLKVATION    Of   ABOUT 
I1/XH>    WWWr,      A  MKAFDEIiINO   STRCAV    KAH   UTCISKJJ  A  »ARBOW  VALLEY  IN  TIIK  OtJ:) 

rwaa^MBf,    oomihg  FnoM  tsk  Lowsa   BtaaT-ttAUD  corkeu  of  the  FtcruuK,  tx 

FAflOS    THBOUQB    TBS    ffTBTRlKO    GATEWAY    OF    TOlTlAnY    KPD    SAND9TONB  WBCaK 
TBE    HORSBHey  ABM  $WX9t  A3n»  JOIKS  TBB  XAIK  STUaAH «  WHICH   FLOWS  FBuM  lllOBT 

TO  hmrr. 


This  form  is  one  of  the  most  oharacteristic  features  of  the  Tian 
Shan  plateau.  On  the  side  of  a  riilge  in  the  smooth  slope  of  an  other- 
wise undiflBecfced  portion  of  the  old  peneplain,  snbparallel,  broadly 
U-thaped  grooves  begin  near  the  top  and  deepen  gradually  down- 
wiid  until  they  assume  the  usual  steep^sided,  flat- bottomed  form  which 
is  OQimmonly  associated  with  glaciers.  The  form  is  such  as  would  be 
produced  if  the  ridges  were  made  of  wax,  and  grooves  were  dug  in 
them  with  an  immense  sugar-scoop,  whioh  was  piiBhed  deeper  and 
deeper  as  it  passed  from  top  to  bottom. 

Before  leaving  the  subject  of  the  ridges  one  further  type  deserves 
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notice.  In  certain  places,  notably  south-east  of  Son  Knl»  snuw-corered 
portions  of  the  old  peneplain  have  been  left  isolated,  and  st^nd  as  flat* 
topped  or  rolling  plateau  masses  5  or  10  miles  in  diameter.  On  almost 
©very  side  these  crinkly  edged  plateana  are  outoif  from  the  surrounding 
basins  by  preoipitons  slopes  of  naked  rock  2000  or  3000  feet  high. 
Either  there  was  faulting  along  their  edges,  or  the  bending  was  so  steep 
as  to  give  tremendous  opportunity  for  erosion. 

Betuming  now  to  the  main  mass  of  the  plateau  south  of  Issik  Kul, 
w©  find  that  the  streams,  which  seem  for  the  most  part  to  he  consequent, 
flow  but  little  below  the  level  of  the  plains,  and  are  characterized  by 
immense  gravel  flootl-plaius,  sometimes  a  mite  in  width*  It  is  when  the 
streams  are  obliged  to  break  through  the  rirlges  in  order  to  pass  from 
one  basin  to  another  that  the  best  river  scenery  is  developed.  In 
comiug  southward  from  the  Kara  Sai  basin  in  the  centre  of  the  platean, 
one  rises  by  gentle  slopes  over  old  moraines  to  Chakir  Korum  pass, 
13,000  feet  high.  From  there  it  ia  necessary  to  descend  into  the  valley 
that  the  Kara  Kul,  a  westward-flowing  affluent  of  the  Naria  Sn,  has  cut 
in  its  passage  from  one  basin  to  the  next.  Straight  below  the  pass  lies 
a  magnificent  tributary  gorge,  reached  by  a  fearful  road.  For  900 
feet  our  horses  stumbled  and  slipped  down  a  slope  of  angular  limestone 
fragments,  a  slope  that  seemed  almost  perpendicular,  although  measure- 
ment showed  it  to  he  only  35^  At  the  bottom  a  flood  plain  200  or  300 
feet  wide  lay  in  the  noon  shade  of  lofty  walls  which  in  places  were 
actually  perpendicular.  Lower  down  the  brook  flowed  unconcernedly 
under  the  robbish  of  a  transverse  embankment  200  feet  high*  the 
moraine  of  a  little  glaoiert  which  from  high  np  on  the  moontain-side 
continually  poured  its  angular  detritus  into  the  valley,  blocking  it 
completely. 

Not  far  below  this  moraine  on©  enters  the  main  valley  of  the  Kara 
Kid,  a  magnificent  gorge  cut  into  the  solid  mountains  to  a  depth  of 
2000  feet.  At  th©  bottom  the  gorge  was  once  partly  filled  with  gravel, 
which  at  a  later  ttm©  was  dissected  id  to  terraces.  On  these  terraces  in 
certain  places  lie  old  moraines,  a  subject  to  which  w©  shall  shortly 
return.  To  the  southward  the  comparatively  easy  way  out  of  the  Kara 
Kul  gorge  leads  up  an  open  valley  to  Kuhergenti  pass,  nearly  13,000 
feet  high,  beyond  which  lies  the  Mudlrum  basin,  a  barren  waste  of 
almost  naked  soil,  so  high  and  cold  that  vegetation  has  no  opportunity 
to  grow  during  the  month  or  two  when  the  snow  is  gone.  Here  and  there 
over  its  brciad  snrface,  and  even  up  to  and  over  Kubergenti  pass,  lie 
great  granite  boulders,  left  by  the  glacier  that  once  filled  the  valle^'^  to 
a  width  of  5  or  6  miles.  Further  downstream  to  the  west,  where  the 
anow  does  not  lie  so  late,  the  basin  and  the  pitted  moraines  which  fill 
it  are  green  with  fine  soft  grass,  and  bright  with  flowers. 

Still  to  the  south  of  the  Mudirnm  ba^in  one  sees  the  range  of  Kok 
Tan  on  the  Chinese  border,  the  loftiest  and  most  picturesque  of  the 
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Tian  Shun  ranges.     Here  the  mountains  rise  to  a  height  of  16,000  feet, 

md  are  high   enongh  so  that  even  in  the  relatively  short  time  since 

I  their  npheaval  they  have  been  carved  into  forms  that  are  truly  alpine. 

[blow  the  snow-line  large  glaciers  stretch  out  their  moraine-covered 

ties  from  immense  U-shaped  valleys,  while  at  greater  heights  the 

Kimmite  of  the  range  have  been  carved  into  sharp-edged  triangular 

r^iitterhorns. 

In  form,  at  least,  the  scenery  of  the  aouthem  border  of  the  plateau  is 
>  striking  than  that  of  the  northern  portions.    Owing  to  the  steeper 


4  «tA01Ja.  LAKB,  ELEVATlOir  OTXB  11,000  FEET.  IN  TDK  YAK  TABU  BARN,  JUST  SOfTIt 
OF  JTSUDBAX  TASB.  AT  BOTH  KIfI>S  OF  THE  LAEIS  A  HE  OLD  liOHAINEg.  IK  TBE 
BACKOItOCVn  filSKS  OKE  OF  THE  CEVTBAL  BAHQEB  OF  TIAIT  8BAK. 

ilope  and  to  the  greater  extremes  of  temperature,  erosion  has  been  more 
rapid  than  elsewhere,  and  as  a  result,  the  valleys  are  deeper  and  the 
peaks  sharper.  As  one  crosses  Batmanak  pass,  40  miles  north-west  of 
Shor  Eq1«  and  from  its  13,000  feet  of  height  looks  eastward  into  China, 
tbe  view  is  utterly  different  from  the  smooth -featured  scenery  that  has 
gone  before.  Huge  wavesi  a  score  of  them,  rise  higher  and  higher 
in  the  distance,  each  wave  a  sharp  inaccessible  ridge  or  pointed  peak 
vh]t6  with  new  snow  on  the  north  side,  brown  on  the  other.  Further 
^«yQth-we8t  near  Shor  Enl,  the  foothills,  though  buried  deep  in  naked 
g^mvel,  are  still  sharp  and  bristling,  and  the  valleys  are  barren  gorges 
wfaicb  assume  the  most  gorgeous  red,  pink,  and  yellow  colouring  where 
ihd  stfoams  out  through  the  soft  Tertiary  deposits  of  the  Tarim  basin. 
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The  Alai  Beoion. 

The  Alai  aTid  Terek  ranges  differ  so  little  frooi  the  Tian  Shan  that  but 
a  paragraph  will  l>6  devoted  to  them.  Each  is  eseentially  a  great  ridge 
of  uplifted  peneplain,  like  the  Tian  iShan  plateau,  except  that  while  the 
latter  ia  a  great  fold  diversified  by  Tuinox  folda  forming  baeine,  the  Alai 
and  Terek  are  each  a  simple  arclu  On  account  of  its  proximity  to  the 
loftier  Pamirs,  and  ita  eaat-and- west  direction,  the  Alai  range  presents  no 
marked  difference  of  climate  between  its  two  sides,  but  the  Terek  range 
shows  the  same  contrast  as  the  Tian  Sban  between  its  well-watered 
western  slope  and  ita  dry  eastern  slope  toward  the  Tarlm  basin.  On  the 
Ferghana  side  both  ranges  show  the  gentle  elope  of  what  seems  to  be  the 
old  peneplain  bevelling  tilted  strata  belonging  both  to  the  old  rala&ossoic 
series  of  metamorphic  limestones  and  to  the  newer  Mesozoic-Tertiary  series 
of  softer  rooks.  Practically  all  the  streams  are  consequent.  In  the  harder 
rooks  they  have  cut  striking  gorges*  some  of  them  I<iOO  feet  deep  and  so 
narrow  that  the  water  flows  between  walls  of  solid  rock.  Where  the  softer 
strata  prevail,  the  old  peneplain  surface  is  largely  destroyed,  the  valleys 
widen  greatly»  and  terraces,  which  have  been  fragmentary  in  the 
narrower  portions  of  the  valleys,  become  well  developed.  On  the  eastern 
side  of  the  Terek  range,  and  on  the  southern  side  of  the  Alai  range  north 
of  the  great  Alai  basin,  the  vhl  peneplain  is  almost  wholly  destroyed^ 
because  of  the  softness  of  certain  strata  and  the  steep  slope  given  by 
recent  earth-movements. 


GukCIATION. 

In  the  preceding  sections  gkciation  has  been  often  referred  to.  As  I 
have  discussed  this  subject  at  some  length  in  another  place,  I  shall  here 
merely  review  the  main  conclusions.  Throughout  all  the  high  moun- 
tains of  Turkestan  glaciers  axe  numerous  at  elevations  of  over  12,000 
feet*  The  great  majority  are  small,  not  over  a  mile  in  length,  and  oome 
to  an  end  close  to  the  mouths  of  their  cirques,  and  even  the  largest  seen, 
that  of  £ok  Su  or  Khoja  Ishkben  in  the  Alai  mountains  near  the 
boQiidaiy  of  Bukhara,  reached  a  length  of  scarcely  5  miles.  In  ancient 
times,  however,  as  is  amply  shown  by  old  moraines  and  abandoned 
glacial  valleys,  glaciation  was  much  more  extensive  than  to-day,  and 
certain  glaciers,  such  as  those  of  Khoja  lahkhen.  Yak  Tash,  Mudimm, 
and  others,  reached  lengths  of  20,  30,  and  even  50  miles. 

In  all  the  larger  valleys  there  is  evidence  that  in  ancient  limes 
moraines  were  deposited  suooessively  in  several  different  plaoes,  eadi 
farther  up  the  valley  than  its  piedeoesaor.  One  of  the  best  examples  of 
ll&b  IS  at  the  head  of  the  Jukuchak  valley,  which  descends  northward  for 
aboini  20  aHes  from  the  northern  edge  of  the  Tian  Shan  platean  to  the 
eastern  end  of  Isaik  Knl.     At  an  elevation  of  about  8600  feet,  as  one 
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iMods  the  Talley,  there  is  a  sudden  cbange  from  a  V-shaped  gorge» 

mamw  and  steep  aided,  to  a  U-shaped  valley,  open  and  round  bottomed, 

is   filled   with   a   deposit   of  large   bonlders   and  other   glacial 

There  seems  to  be  little  doubt  that  this  latter  is  an  old 

althongh  all  traces  of  morainio  topography  have  disappeared. 

Atofe  this  for  a  space  the  valley  is  open  and  nnoncnrabered,  except  for 

I  little  gravel   that  has  been  laid  down  by  the  stream  itself.     Then 
euDSi  a  secxind  moraine,  smaller  than  the  first,  and  apparently  yonnger, 

II  it  shows  the  moraine  topography.     Next  comes  a  second  open  space 
of  ft  mile  or  two,  which  continues  till  a  third  still  younger  moraine 


1 


'  ^TAIN^?    or  CKDraS    TTJWIMTAir,    LOOKTSO     EAaTWABU     FROM     nOTMANAK    PAB8, 
j-C   tOCTHERJI    BOBDSB  Of  TttS  TIAM    BHAJf   PI^TKAU,      JSLKVATION    l3,nClO  FEET. 


blocks  the  valley.  Still  farther  upstream  a  fourth  and  fifth 
appear  in  the  same  way,  and  finally  the  present  moraine  comes 
m  at  a  height  of  a  little  over  11,000  feet.  Other  instances  of  the  same 
msif  ioeh  as  the  Khoja  Ishkhen  and  Mudimm  moraines  might  be  cited 
if  tpaoe  allowed.  AH  of  them  seem  to  show  that  during  the  glacial 
period^  here,  as  in  Europe  and  America,  there  were  several  epochs, 
obahly  five*  each  less  intense  than  its  predecessor. 
Having  come  to  this  conclusion,  the  question  at  once  arises,  Were 
thei©  glacial  epochs  separated  by  warm  inter  glacial  epochs,  or  do  the 
avraines  merely  mark  successive  stages  in  a  single  intermittent  retreat  ? 
Moffatnes  like  those  instanced  above  Indicate  nothing  as  to  this  point. 
Ko,  L — Jahuart,  1905.]  D 
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The  lower  ones  are  cloarly  d«>cidodly  older  than  the  upiHjr,  Imt  in  either 
oaae  that  would  Im  true*  Other  luoraineB,  however,  seem  to  indicate 
that  the  hyixitheeis  of  oold  glacial  epochs  alternating  with  warm  inter- 
glacial  epochs  is  the  true  one.  On  half  of  the  more  than  twenty  cages 
that  I  saw,  the  younger  moraine  does  not  lie  upstream  from  an  older 
one,  but  at  approximately  the  same  level  inside  the  remnants  of  its  pre- 
decessor. The  only  explanation  of  this  seems  to  be  that  after  the  oldest 
glacier  had  fiUetl  the  valley  with  moraine  stuff  at  a  certain  point,  it  with- 
drew, and  the  stream  from  He  foot  flowed  through  the  moraine  and  out 
in  it  a  trench.  Into  this  in  course  of  time  the  glacier  again  advanced,  and 
deposited  a  younger,  smaller  moraine  inside  the  first  one,  which  latter 
remained  as  a  terrace  on  either  hand.  The  point  to  which  the  ice  with- 
drew must  have  been  at  least  as  far  upstream  as  the  head  of  the 
terrace,  and  this,  in  some  cases,  is  close  to  the  moraine  that  is  now 
forming  or  even  above  it.  In  the  case  of  the  Taka  valley  on  the  south 
side  of  the  Alai  basin,  four  such  glacial  terraces  can  be  seen,  iudicatiBg 
five  adyanoee  of  the  ice.  These  faotti,  and  many  others  which  must 
perforce  be  omitted,  seem  to  justify  ns  in  concluding  that  in  Turkestan 
the  glacial  period  consisted  of  five  decreasingly  severe  epochs  of  ice* 
advance  separated  by  interglacial  epochs  of  ice-retreat,  during  which 
the  climate  was  as  warm  or  warmer  than  to-day. 

Tt:rrace9  and  their  Melation  to  the  Giacial  Ferloih — More  important  than 
the  old  morainea  are  the  terraces  which  form  an  almost  universal  feature 
of  the  valleys  of  Turkestan.  They  are  best  developed  along  the  middle 
courses  of  the  streams,  but  are  often  found  from  end  to  end.  Ooca- 
sionally  there  is  only  one  terrace,  but  usually  there  are  more,  and 
where  they  are  best  developed  the  number  amounts  to  five  or  six. 
They  are  found  along  streams  of  every  size,  and  along  those  that  fiow  in 
every  direction,  whether  it  be  to  lake,  river,  or  desert.  On  a  given 
stream  they  are  very  persistent,  disappearing  in  narrow  gorges,  but 
reappearing  as  soon  as  the  valley  widens.  Along  some  streams  each 
terrace  is  cut  partly  in  gravel  and  partly  in  rock,  while  along  others 
they  are  cut  wholly  in  gravel  which  fills  the  valley  bottom.  In  either 
case  it  seems  clear  that  there  have  been  repeated,  though  diminishing, 
oscillations  between  two  sets  of  conditions.  Under  the  first  the  streams 
cut  straight  downward  without  materially  widening  their  valleys; 
under  the  second  they  Btopi>ed  cutting  downward,  and  either  cut 
sidewiso  as  in  the  case  of  the  terraces  out  in  stone,  or  else  went  so  far 
as  to  fill  their  valleys  in  the  cases  where  the  terraces  are  cut  in  gravoL 
Phenomena  of  such  remarkable  uniformity  over  an  immense  area  and 
involving  such  systematic  and  delicately  balanced  oscillations  from  one 
set  of  conditions  to  another  oan  hardly  be  explained  by  any  bypotheaiB 
of  tectonic  movements.  The  only  other  cauae  corapetent  to  produce 
such  effects  seems  to  be  climatic  change,  and  so  far  as  I  can  see,  such 
an  hypothesis  seems  to  fit  all  the  facta.     During  a  time  of  moist,  cool 
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clintta,  when   rain    fell   often,   when  vegetation    was  abundant    and 

wmih&nng  wbm   mpid,  the  streams  would  be  large  and  very  beavily 

Udedt   but  wonld  not  be  liable  to   floode.     Accordingly  they  would 

ilQideo  thdir  beds  and  deposit  gravel.     When,  on  the  other  hand,  the 

e&tiate  wms  warm  and  dry,  weathering  would  be  slow  and  vegetation 

woold  be  scarce.     Floods  would  be  the  role,  and  the  streams  would  tend 

to  cut  rapidly  downward.     If  times  of  increased  cold  and  rainfall,  suoh 

M  the  glaeiAl  epochs  shown  by  the  old  moraines,  alternated  with  times 

of  warmth  and  aridity  such  as  interglacial  epochs,  and  if  the  intensity 

t»f  Qonditioiia  decreased  from  epoch  to  epoch,  the  effect  would  be  to  form 


OVEB  TOE  KOK   SU,  JUBT   EA8T   OF   TKREK    PASS,  ON    TBI   HIOH-ROAD   PHOM 
KAaSGAR  TO    F£aOHANA. 


such  ae  those  that  we  have  doscribed.  I'hat  the  terraces  and 
tlie  old  naoraines  were  in  process  of  formation  at  the  game  time  is  shown 
by  the  relation  in  which  they  stand  to  one  another.  Along  tho  Kara 
Kul  river  in  the  centre  of  the  Tian  iShan  plateau,  certain  moraines  of 
laiddle  age  lie  on  the  upper  or  older  terrace:*,  while  the  younger  terraces 
liare  been  cut  in  or  below  the  material  of  the  moraines.  In  view  of  all 
the  CkIs  regarding  moraines  and  terraces,  w©  are  led  to  the  oonolnaion 
that  both  are  due  to  the  same  cause.  That  cause  seems  to  be  the 
Slaeial  period,  which  must  have  consisted  of  at  least  iive  cpoohs  of 
iacraaaed  precipitation,  alternating  with  interglaciiil  epochs  when  the 
\  was  similar  to  that  of  to-day*     The  elfect  of  these  alternations  of 
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climato   in  tho  last  toucli  that  has  Lroaght    tho  uplifted  peneplain  of 
TurkoBtan  to  the  condition  in  which  we  see  it  to-day. 


Ontogbaphic  Relateons. 

In  tho  preceding  part  of  this  paper  attention  has  been  confined 
almost  exclusively  to  the  phyeiographio  side  of  geography.  In  the 
remaining  portion  I  shall  try  to  show  the  relation  of  a  few  of  the 
inanimate  facts  of  physiograxihy  to  the  animate  facts  of  ontography. 
Even  a  moat  cursory  examination  of  the  life  of  any  region  shows  that 
the  lower  forms  support  the  higher ;  animal  life  is  absolutely  dependent 
on  plant  life.  Therefore  the  conditions  which  are  most  effective  in 
determining  the  distribution  and  character  of  plants  are  indirectly  the 
mc^t  effeotive  in  determining  the  distribution  and  character  of  animals, 
and  filially  of  man.  Soil,  water,  and  sunshine  are  the  factors  on  which 
plants  chiefly  depend,  but  the  three  are  of  very  unequal  importance. 
If  oonditions  of  either  water  or  sunshine  are  unfavourable,  plants  will 
not  fionrish  no  matter  how  good  the  soil  may  be,  whilo  if  these  con- 
ditions are  favourable  plants  will  flourish  in  even  the  poorest  soil.  To  a 
oertain  extent  the  distribution  of  water  and  sunshine  depends  on  surface 
forms,  such  as  valleys,  basins,  hills,  mountains,  and  northern  or  southern 
exiKksures,  but  in  the  main  they  are  an  expreflaion  of  climate.  Thus  it 
oomes  to  pass  that  climate  is  by  far  the  most  important  element  in 
determining  tlie  distribution  of  plants,  and  hence  of  animals  and  men* 
SSo  uniTersally  is  this  reoognized  that  we  appeal  continnally  to  the 
ohftraotor  of  vegetation  m  an  evidence  of  the  climate  of  a  region, 

r^^Mfbn. — ^As  has  already  been  6aid»  the  climate  of  the  high 
mountainB  of  Turkestan  is  snoh  that  in  most  plaoee  vegetation  is 
abundant  and  rich.  For  some  reason  trees  are  very  rare  except  in  the 
valley  bottoms  and  in  certain  areas  on  the  northern  slopee  of  the  Tian 
Shan  and  Alai,  What  few  exist  axe  largely  sprucee  and  oedaia,  with 
I  poplan  and  fairohes.  Grass  abounds  almost  eveiywheire»  and  often 
Ae  aoft,  lMok«  Inxnriant  greenness  that  ia  ehaiactenstio  of 
Stt^iak  aoeneix.  In  the  Kngart  valley,  at  a  height  of  3500  feet  on  the 
aflH^waal  slope  of  Ike  Tian  Shan,  grass  and  weeds  had  grown  to  snoh  a 
height  hy  the  end  of  June  that  in  walking  throngh  them  one  fonnd  the 
td*  Here,  as  in  most  plaees  where  agncnltnie  is  practised 
[  the  aiMatainfl^  wheat  was  giowini;  with  but  little  izrigatioin^  and 
OMdd  be  giwn  with  none  at  alL  Farther  up  the  same  Ki^^ari  stream, 
alhp^jtsor  600aiMi  and  0wr,  the  valley  aidee  vote  4xmnd  with  a 
tpovthefeberlgtaflig  while  among  the  roohs  and  ta  the  TaUej^ 
anafinlida  and  oi&ier  hig4eaved  snoculent  weeds  were  inte^ 
1  wUk  f  ow,  pnrpleeoinnilniiea>  and  a  few  pofiiar  tnm.  Adngrli 
te  the  nerth^enst,  on  the  temeed  vidley  aiiee  beyond  the 
«l  Am  head  ef  the  K^art  stieam,  the  dowea  wera  even 
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bnatifiil  and  Taried.     The  majority  closely  resemble  those  that  grow  at 

hamt  exoept  for  difrereiiceB  in  ooloor.     The  large  geranium  is  blue  ;  the 

nm  at  this  season,  the  flret  of  July,  are  generally  yellow,  though  some 

m  white;  ihe  poppy  is  lemon-yellow;  the  bluebell  is  of  a  ^ery  delioate 

fde  ooloiu' ;  the  spherical  heads  of  the  wild  onion  are  crowded  with 

iomca  of  an  intense  lilac  hue;    and  the  unripe  barberries  are  deep 

{psrpbi.     Among  the  flowers  scattered  along  the  roadside  none  fitted  its 


TBS  nOLMM  TAIUnr,  JC8T  WEST  OF  TB£  TEIiEC  PASS,  OH  THM  UiaH*B0AI>  raOM 
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mrfotuidmgs  better  than  the  usually  obtrusive  peomes,  spots  of  deep 
ticli  red,  almost  hidden  among  thick  green  leaves  of  many  shades, 
fbrther  down  the  same  valley  the  broad  grassy  plain  of  a  terrace  was 
tioted  blue  with  gentians — not  the  fringed  variety,  but  the  sweet-scented 
U&d  that  opens  in  spring  with  us. 

Dozens  of  other  flowers  make  the  geatle  slopes  of  the  grassy  moun- 
fu&i  wonderfully  attractivOp  Around  Son  Kul  during  the  second  week 
b  Jnly,  just  after  the  melting  of  a  foot  of  fresh  snow,  the  newly 
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BproTiting  grass  at  a  height  of  10,000  feet  was  oxuherant  with  epring 
flowers — buttercups^  Tiolets,  innooence,  edelweiss,,  splendid  irises»  ptirple 
phlox,  large  orange  cowelipsj  delicate  sweet-eceoted  daisies  with  lavender 
petals  and  yellow  oentrei",  and  many  others  whose  names  I  do  not  know. 
A  week  later,  on  the  northern  slope  of  the  Tian  Shan  plateau  south  of  the 
western  end  of  Isaik  Kul,  rhubarb  and  alpine  candytuft  were  the  rule. 
The  effect  of  differences  of  soil  in  altering  the  character  of  vegetation 
wae  here  well  brought  out  on  an  old  moraine  half  buried  in  a  green 
flood-plaio.  From  a  distance  the  outline  of  the  ntioraine  was  clearly 
distinguishal'le  I7  reason  of  its  bluish-grey  colour  ;  nearer  at  hand  the 
moraine  looked  even  l>Iuer*  It  proved  to  be  completely  covered  with 
forge t-me-note,  while  not  a  siugle  flower  of  this  kind  grew  in  the  green 
plain.  Farther  east  on  this  same  northern  slope  of  the  plateau,  at  a  height 
of  from  10,000  to  11,000  feet,  many  old  moraines  were  studded  not  only 
with  yellow  poppies,  but  with  pansies  and  with  the  small  flowers  of  the 
sime  genus  whose  old-fashioned  name  is  **  ladies'  delight."  There  were 
purple  and  yellow  varieties  of  }>oth  specie^?,  and  in  l>oth  there  was  a 
good  deal  of  variatiou^  just  as  there  is  among  cultivated  varieties.  So 
numerous  were  the  pansies,  that  on  one  old  moraine  I  tat  down  to  see 
how  many  I  could  pick  without  moving  from  my  seat.  I  gathered 
seveuty-four,  mostly  purple. 

Although  flowers  are  exceedingly  abundant  on  the  elopes  of  the 
mountains,  they  are  relatively  rare  on  the  main  upland  of  the  Tian  Shan 
itself.  There  the  vegetation  is  chiefly  grass^  with  a  scattering  of  snjall 
Alpine  flowerets,  Among  the  plants  of  this  high  altitude  the  mx«t 
unusual  is  a  short  buneby  thistle  looking  like  a  cylindrical  cactus,  1  foot 
high  and  5  inches  thick.  Our  dog  looked  very  feheepish  as  ho  turned 
back  from  a  headlong  run,  on  discovering  that  the  first  one  which  we 
encountered  was  not  a  marmot  sitting  before  its  hole. 

In  this  consideration  of  the  vegetation  of  the  mountains  of 
Turkestan,  I  have  said  little  of  the  plants  that  are  of  use  in  agriculture, 
for  the  simple  reason  that  tbie  art  is  scarcely  pructisod,  except  in  a 
few  of  the  lower  valleys.  Fruits,  too,  and  berries  are  rare.  At  an 
elevation  of  from  6000  to  700U  feat  in  the  Kiohik  Alai  valley  south 
of  Orfh,  I  found  in  one  place  a  number  of  wild  fruits,  such  as  apricots, 
slightly  astringent,  but  still  agreeable  ;  plums,  a  little  red  variety  no 
bigger  than  a  cherry,  and  growing  on  acraggy  bushes  5  or  6  feet  high ; 
"  chichirkanak,**  a  fine-leaved  olive,  with  very  small  and  acid  golden 
fruit  that  cannot  be  eaten ;  and  "dolooa,"  a  pretty  tree  closely  related 
to  the  apple,  and  bearing  racemes  of  a  pulpy  golden  yellow  ur  reddish 
fruit  the  size  of  a  small  cherry. 

On  the  whole,  the  moat  interesting  feitures  of  the  yegetation  of 
these  mountains  in  the  heart  of  Asia  are — first,  the  sudden  oontraets 
which  were  described  in  the  section  00  climate ;  Kooond,  the  absence 
of  trees,  due  in  [lart  perhaps  to  the  high  elevation ;  thirds  the  great 
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ittoont  of  grass ;  foartli,  the  great  variety  and  beauty  of  the  flowers ; 
i&ilistlj»  the  great  number  of  plants  that  are  known  to  the  civilized 
vorid  as  gulden  products,  but  here  grow  wild.  At  the  risk  of  repetition, 
I  wQl  give  a  list  of  the  plants,  which  I  happened  to  record,  that  grow 
wild  in  tha  Tian  Shan  and  Alai  mountains,  but  are  cultivated  in  Europe 
America.  These  comprise  the  apple,  apricot,  asparagus,  candy- 
,  and  clurvsantliemum ;  the  large  blue  and  purple  Tarieties  of  oolum- 
» ;  the  OTOons,  heliotrope,  olive,  and  onion ;  the  pansy  and  ladies' 
kU  both  purple  and  yellow  ;  the  peony,  phlox,  plum,  and  poppy, 
yellow;  the  rhubarb;  the  rose  in  red,  yellow,  and  white 
;  and  the  tulip.  That  there  are  many  more  than  these 
species  I  am  well  aware,  but  they  are  enough  to  show  the 
charaeier* 

ZA/e. — Animal  life,  aside  from  that  which  is  dependent  on 
fflUL,  is  not  abundant  among  the  mountains  of  Turkestan.  The  plants 
of  the  tempeTate  zone  have  adapted  themselves  to  a  climate  that 
dtemates  between  cold  winters  and  warm  summers,  and  have  acquired 
the  habit  of  suspending  their  life  functions  during  the  period  of  cole! . 
Animalw,  however,  especially  those  of  tho  higher  kiods,  have  learn<id 
this  leeson  Imt  imperfectly.  Insects  overcome  the  difficulty  in  much 
the  same  way  as  plants,  either,  like  annuals,  dying  in  the  fall  and 
leaving  their  eggs  to  reproduce  their  kind,  or,  like  pereiiniak,  bccom- 
mg  torpid  in  winter  and  recovering  in  the  spring.  Thanks  to  this 
habit,  insects  abound  wherever  plants  abound  to  furnish  them  with 
food.  At  the  eastern  end  of  Issik  Kul,  where  Howers  are  very 
abundant,  man  makes  use  of  this  fact  to  his  own  advantage,  and  great 
bumberm  of  bees  are  kept,  Keptiles,  like  some  insects,  have  adopted 
the  perennial  habit»  but  notwithstanding  this  they  are  very  rare  in 
the  high  mountains  of  Central  Turkestan.  My  notes  contain  no  record 
Qf  either  turtles  or  snakes,  and,  so  far  as  I  can  remember,  thu  only 
PiptileB  were  a  few  lizards  at  low  altitudes. 

Birds  have  adopted  quite  a  different  method  of  meeting  the 
etigencies  of  seasonal  changes  of  climate.  Being  able  to  migrate  at 
will,  they  can  come  to  a  given  region  whenever  conditions  are  favour- 
able. Accordingly,  in  summer  the  lower  slopes  of  the  mountains  are 
inhabited  by  birds  of  many  kinds.  At  the  end  of  June  we  found  tho 
Kugart  valley  full  of  meadow  larks,  and  at  a  height  of  6000  or  600u 
feel  the  bushes  and  grass  were  alive  with  chattoriug  Hooks  of  rose 
■karHngv,  In  the  very  lofty  regions  of  tho  main  plateau,  birds,  as 
Will  aa  inaecta,  are  not  particularly  abundant,  but  such  places  as  the 
ihoreB  of  Issik  Kul  swarm  with  thorn* 

Of  all  animals^  mammals  are  least  able  to  adapt  themselves  to 
Kvere  seasonal  changes  and  long  winters*  In  the  high  mountains  of 
Tttikeetan,  a  few,  such  as  the  mouflon,  antelope,  and  argalleh/eke  out 
^frecarioos  existence  by  digging  under  the  snuw  in  winter.     Others^ 
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Buoh  afi  rabbito,  live  uBderground,  aod  obtaia  a  moagre  winter  Bastenanoo 
by  gnawing  bark  and  bnds.  When  herbivorous  aaimals  are  bo  ecaroe* 
beaete  of  prey  cannot  lie  niimeTouH.  Only  one,  the  wolf,  is  at  all 
important,  and  he  is  so  rare  that  during  three  months*  travel  I 
enoountered  but  one.  Aside  from  these  animals,  there  is  one  mammal, 
the  marmot^  that  is  thoroughly  adapted  to  his  surroundings.  He  has 
acquired  the  habit  of  the  perennial  plants,  and  sleeps  comfortably  deep 
underground  during  cold  weather,  only  coming  out  for  a  few  months 
during  the  summer,  when  he  quickly  grows  fat  on  the  rich  grass  that 
surrounds  his  hole.  Most  of  the  marmots  live  at  an  elevation  of  from 
9000  to  12,000  feet,  where  the  gra^a  is  riohest.  Old  moraines,  being 
soft  and  easy  to  dig  into,  are  a  favourite  resort.  So  numerous  are  these 
little  animals,  that  one  day  in  mid-July,  aa  I  rode  slowly  along  on  the 
Chinese  border  near  Chatir  Kul,  I  counted  twenty-eight  in  twenty 
minutes.  A  month  later  in  the  Alai  valley  I  counted  thirty-five  during 
half  an  hour.  The  abundance  of  this  one  animal,  which  is  thoroughly 
adapted  to  its  surroundings,  shows  how  great  might  be  the  amount  of 
animal  life  if  the  ground  were  not  so  long  covered  with  snow, 

(  To  he  continued,) 
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By  A.  J.  C.  MOLYHEUX,  F.G.S..  F.R.G,S. 

The  majesty  of  the  Victoria  falls  is  daily  inspiring  attempts  at  de- 
scriptive writing,  and  already,  by  the  aid  of  the  illustrated  journals, 
photographs  of  some  of  the  natural  licauties  of  the  chasm  and  cataracts 
are  familiar.  But  of  the  causes  and  processea  that  have  led  to  this 
wonder  of  a  wondrous  continent  few,  if  any,  writers  have  given  an  idea, 
and  the  theory  of  Dr,  Livingstone — the  discoverer  of  the  falls — remains 
uncontro verted,  nay,  is  repeated  by  each  succeeding  traveller  who  has 
described  them,  and  is  accepted  by  each  visitor  of  to-day.  Yet  the 
general  desire  is  for  some  more  detailed  explanation  of  the  proceasefl 
that  have  been  used  by  nature  in  sculpturing  these  beetling  preoipicee 
and  deep  chasms.  In  seeking  such  explanation  many  points  must  be 
considered.  The  imagination  must  recall  pictures  of  the  geography 
of  Africa  when  great  lakes  filled  the  depressions  of  the  plateau  now 
occupied  by  the  Ohobe,  Botletle,  Ngami,  and  upper  Zambezi,  and 
reference  must  be  made  to  the  present-day  conditions  of  the  Zambezi 
river  system. 

The  Zamhezi  Biver^ — Eunning  close  to  and  parallel  with  the  aonth 
and  east  coast  of  Africa  is  a  mountain  chaiu  that,  except  in  the 
c»a866  of  the  Zambezi  and  Limpopo  rivers,  forms  the  watershed  of 
the  slrcams  that   flow  to  the  Indian  and   Atlantic  oceans.      I^tward 
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of  this  elevated  axis  the  ooastal  lands  are  narrow,  and  the  rivers  reach 

tkna  by  oouBeB  of  from  200  to  300  miles,  while,  on  the  contrary,  rivers 

dziming  the  western  slopes  have  to  pursue  long  meanderings  nearly 

ien»  the  whole  continent  before  discharging  into  the  Atlantic,  sucdi 

10  the  Orange  and  the  Congo. 

Geographers  are  of  the  opinion  that,  in  earlier  times,  the  waters 
vm  flowing  into  the  Limpopo  and  Zambezi  were  collected  in  large 
likes  <m  the  elevated  central  plateau  lying  between  the  Kalahari 
desert  and  the  Barotse  country,  and  thence  made  their  way  to  the 
werteim  ocean.  Into  this  central  '*  saucer  "  the  rivers  from  the  German 
tenitory  to  the  north-west,  the  Zambezi  to  the  north,  and  the  Nata 
nver  from  the  Matabeleland  plateau  discharged  themselves.  Now, 
bowever,  the  mountainous  backbone  that  runs  along  the  east  coast  of 
South  A&ica  is  cut  through,  and  the  Zambezi  and  Limpopo  rivers 
deliver  their  burdens  to  form  the  swampy  and  deltaic  lands  of  the 
Fortngnese  east  coast,  while  the  central  lakes  are  nearly  dried  up. 
Where  this  mountain  backbone  crosses  Ehodesia  it  is  formed  of  granites, 
gneiss,  and  schists,  and  impinging  against  it  are  the  sedimentary  rocks 
of  the  South  African  coal  age.  The  Limpopo  has  eroded  its  course 
thiongb  this  complex  to  a  lower  level  than  its  northern  compeer,  and 
though  held  back  at  one  time  by  similar  geological  features  (the  Tuli 
lava-sheets),  it  now  passes  its  water  rapidly  out  to  the  ocean,  and  its 
lower  central  parts  take,  in  winter,  the  form  of  a  sand  river. 

The  2jambezi  is  still  battling  against  the  obstacles  that  seek  to  check 
its  erosive  action,  and  which  divide  it  into  three  loug  reaches.  The 
(me  impediment  is  that  which  causes  the  mighty  cascade  of  the  Victoria 
falls,  1000  miles  from  the  coast,  and  the  other  is  the  series  of  rapids 
known  as  the  Eebrabasa,  360  miles  up.  It  is  at  the  latter  that  the 
liver  passes  by  the  gorge  that  it  has  gnawed  in  the  elevated  water- 
shed, here  reaching  an  altitude  of  4000  feet,  to  the  coastal  plains 
beyond. 

The  deltaic  regions  of  the  river  are  naturally  tame  and  uninterest- 
ing (2,  p.  27),*  with  low  and  marshy  banks  3  to  4  miles  apart  and 
many  intervening  islands ;  but  at  a  distance  of  260  miles  from  the 
coast  the  monotony  ceases,  and  a  range  of  hills  crossing  the  river  in 
a  north-easterly  direction  has  necessitated  the  natural  erosion  of  the 
de^  and  narrow  channel  known  as  the  Lupata  gorge.  Above  this 
are  the  foothills  of  the  mountain  axis,  the  country  becomes  more  hilly 
and  picturesque,  and  more  populated,  while  the  currents  of  the  river 
are  stronger,  until  100  miles  further  up  we  are  confronted  by  the 
mountains  in  which  lies  the  Kebrabasa  gorge,  forming  the  east  flank 
of  the  South  Central  African  plateau,  3000  to  4000  feet  in  altitude. 
According  to  Livingstone's  description  (2,  p.  30),  the  lofty  range 


*  See  references  to  literature  at  the  end  of  the  article. 
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of  Kebrahftflft  oountrj  oroBses  the  Zambezi  and  oODfines  it  within  a 
rocky  dell  of  a  quarter  of  a  mile  in  breadlh,  from  which  the  slopeB  of 
the  monntaine  rise  precipitately  for, some  ;^0OO  feet.  Monnt  Monimbwa, 
near  the  top  of  the  gorge,  with  sides  at  an  angle  of  70  degrees  ami  from 
2000  to  3000  feet  high,  has  pot-holee  at  100  feet  above  the  present  low 
water.  In  the  upper  portions  of  Kebrabasa^  ranges  of  lofty  mountains 
Bt retch  from  the  north-west  The  chief  rock  is  syenite,  while  the  meta- 
morphic  rocks  are  contorted  and  thrown  into  every  conceivable  position* 
In  the  dry  aeason  the  stream  rons  in  a  narrow  and  dark  groove  not 
more  than  40  or  (>0  yards  wide.  Tho  range  h  from  05  to  40  miles 
in  breadth,  the  greater  part  of  the  river's  course  being  broken  liy 
turbulent  and  dangerous  rapids,  but  as  the  water  rises  8«*  feet  in  thti 
gorge  in  the  fiools,  navigation  will  be  possible  for  part  of  the  year* 

Tho  latest  map  issued  by  the  Chartered  Company  states  that  the 
total  fall  in  this  canon  is  no  more  than  150  feet. 

Above  the  gorge  the  river  opens  ont  on  tho  Cbikova  plains,  and 
aasnnics  the  sarae  appearance  as  at  Teto,  with  sedimentaiy  rocks.  Near 
by  is  tho  town  of  Znmbo,  550  miles  from  the  coast,  and  not  more  than 
800  feet  above  sea-level — ^an  average  fall,  Kebraliosa  included,  of  cot 
more  than  1  %^  foot  per  mile. 

ne  Mifhile  J^edc/t.— From  the  Kobrabasa  to  the  lower  end  of  Ihe 
canon  of  the  Victoria  falls,  a  span  of  600  miles,  may  be  called  the 
central  portion  of  the  Zambezi.  Parts  of  thiH  are  of  great  beauty, 
peaceful  and  enticing,  fringed  by  a  narrow  belt  of  dark  and  shady 
trees,  the  banks  onltivated  in  terraces  by  the  lotus-eating  natives,  with 
waters  teeming  with  fieh,  and  which  still  aiford  undisturbed  retreats  for 
hippopotamus. 

In  places,  howevei*,  the  stream  flows  with  a  furious  current  through 
narrow  and  gloomy  gorges,  including  the  Kariba,  formed  by  its  passage 
throngh  a  range  at  the  junction  of  the  Sanyati.  iJr.  Livingstone,  who 
made  the  passage  down  in  a  native  caDDe^  claims  the  Kariba,  as  well  as 
the  Victoria  falls,  as  the  result  of  sudden  fissuring.  This  portion  below 
the  falls  has  an  average  drop  of  2  "2  feet  per  mile. 

The  higher  portions  of  the  plateau  circle  round  this  central  l>asin 
from  the  Kebrabasa  range  to  form  the  upland  country  of  Matabeleland 
to  the  south  and  the  Tanganyika  plateau  to  the  north,  with  altitudes  of 
4000  feet,  to  join  again  at  the  Victoria  falls.  From  these  higher 
watersheds  the  tributary  rivers  fall  rapidly  and  have  eroded  large 
basins  in  the  coal-bearing  rocks,  separated  from  the  Zambezi  river 
by  parallel  ranges  of  bills,  through  which  they  pass  in  deep  and 
narrow  gorges. 

The  westward  erosion  of  this  central  basin  through  which  the 
Zambezi  flows  was  checked  by  the  thick  sheet  of  volcanic  rocks  that 
underlie  the  Tertiary  sandstones  of  the  Batoka  plateau.  Over  this 
stubborn  and  unyielding  wall    the   Zambes^i    drops   some  400   feet  as 
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the  Viotorift  falls,  bosidee  having  a  rapid  descent  of  eome  hundreds  of 
feet  additioBal  during  its  loonrse  through  the  4€  miles  of  the  cauon. 
Between  the  central  roaches  and  the  level  above  the  falls  there  U  a 
difference  of  about  1000  feet. 

The  Upper  BeachcB. — From  the  falls  to  its  &onroes»  a  distance  of 
800  miles,  are  the  upper  reaches  of  the  Zambezi — a  region  of  singular 
beauty,  with  navigable  waters  for  the  greater  part  of  the  distance.  The 
country  is  open  and  undulating,  and  it  might  be  said  that  the  river 
runs  along  the  very  top  of  a  plateau  of  3500  feet  in  altitude,  for  the 
difference  between  the  water-level  and  the  surrounding  country  is 
very  slight.  The  basalt  sheet  of  the  Victoria  falls  extends  many 
leagues  to  the  west,  and  the  river,  having  eaten  through  the  soft 
overlying  sandstones,  has  reached  the  upper  level  of  tJiis  sheet  to  then 
find  that  its  deepening  action  is  checked.  But  little  lowering  of  ite 
bed  is  therefore  taking  place,  and  until  the  canon  of  the  Victoria  falls 
eats  its  way  back  to  the  western  edge  of  the  volcanic  strata,  the  upper 
river  must  always  be  the  wide,  low-banked,  and  slow-moving  stream 
it  now  is. 

The  Victor ia  FidU. — Livingstone,  the  discoverer  of  the  Victoria 
falls,  gained  his  first  sight  of  them  froM  an  island  in  mid-stream 
on  the  actual  edge  of  the  chasm—a  position  from  which  no 
subsequent  white  man  has  gained  his  first  impression.  Seen  from 
either  bank  of  the  river,  the  spectacle  is  majestic  and  awesome ;  but 
from  this  point,  on  a  small  island  balanced  as  it  were  on  the  quivering 
precipice,  the  foam  dashing  on  either  side  of  him,  the  grey  depths  of  iJie 
chasm  beneath,  and  with  the  sunshine  and  rainbow  and  mist  overhead, 
the  view  must  have  been  infinitely  weird  and  impressive.  The  dis- 
ooverer,  in  describing  the  phenomenon,  claims  that  **  the  falls  aro 
simply  caused  by  a  crack  made  in  a  hard  basaltic  rook  from  the  right  to 
the  left  bank  of  the  Zambezi,  and  then  prolonged  from  the  left  bank 
away  through  30  or  40  miles  of  hills.'* 

On  his  second  visit,  in  1860,  with  Dr.  (now  Sir  John)  Kirk  and 
brother,  Charles  Livingstone,  a  more  careful  investigation  was  made,  bi 
the  same  vigorous  theory  was  maintained.  It  was  admitted  that  Niagj 
has  been  formed  by  a  wearing  back  of  the  rock  over  which  the  rivi 
falls,  with  a  gradual  recession  through  long  ages,  "  but,"  it  was  stated, 
**  the  Victoria  falls  have  been  formed  by  a  crack  right  across  the  river 
in  the  hard  black  basaltic  rock  which  then  formed  the  bed  of  the  Zambezi. 
The  lips  of  the  crack  are  still  quite  sharp,  and  are  about  3  feet  from 
the  edge.  .  .  .  The  walls  go  sheer  do^Ti  without  any  projecting  crag, 
.  .  .  When  the  mighty  rift  occurred,  no  change  of  level  took  place  in 
the  two  parts  of  the  bed,  consequently  the  water  suddenly  disappears,** 
The  zigzag  course  of  the  gorge  below  the  falls  and  the  whole  length 
of  the  grand  canon  is  accounted  for  on  the  same  theoi^- 

The  Livingstonian  hypothesis  was  accepted  hy  each  subsequent 
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tUfelJer.  Thomas  Bftiiies  and  James  Chapman  saw  the  falle  in  July, 
lH2,&o(l  refer  to  no  other  theory.  Edward  Mohr  (7,  p.  320)  yisited  them 
in  June,  2S70,  and  the  lateral  chasms  giigge&ted  to  him  the  thought "  that 
iwfnl  oocvQlBioiaB  of  the  Earth's  crust  must  once  have  taken  plaoe  here 
io  fnodnoe  sncli  results."  Seloixs  (5)  attrihntes  the  vent  to  some  oon- 
nimm  of  nature^  and  no  later  writers  suggest  any  other  oatises. 

Linog^toixe  had  stich  an  nnderstanding  of  the  natural  featnres 
of  Sooth  Africa,  and  sketched  the  broad  geological  and  geographical 
fooblema  witli  sucb  a  skilfol  hand,  that  it  is  with  great  diffidence  that 
I  roggest,  in  tliis  particular  case,  other  oanses  than  the  sudden  rending 
of  Ike  Earth  to  aoconnt  for  the  phenomenon  of  the  Victoria  falls.  Yet 
I  kid  the  fiima  conviction  that  here,  no  less  than  at  Niagara,  the  com- 
btMtion  of  caHon,  gorge,  chasm,  and  falls  is  due  to  the  ever-reducing 
wtitm  of  moving  water,  eating  back  with  relentnoas  energy,  year  by 
jm  uid  age  aCter  age,  into  the  hard  and  stnbbom  wall  of  igneouB  rook. 
For  those  'who  desire  to  read  poetical  impressions  of  the  falls, 
refeieace  need,  only  be  made  to  the  early  descriptions  of  Dr*  Livingstone, 
iakiB  first  hook  (1),  and  the  collaborated  results  of  his  second  visit  ^ 
(2);  to  those  of  Thomas  Baines  (3),  of  James  Chapman  (4),  or  to  the  ■ 
later  word-pictures  of  Mr.  E.  F.  Knight,  But  for  the  purposes  of  this 
paper  the  phenomenon  must  be  described,  not  so  much  as  an  object  of 
biauty  as  with  regard  to  features  that  must  be  later  called  in  evidence 
far  geological  investigation. 

Before  giving  a  short  description  of  the  falls,  it  is  very  desirable 
that  some  caution  should  be  used  in  selecting  names  for  the  different 
featureSyand,  if  possible,  the  early  nomenclature,  where  suitable,  should 
be  restored  and  perpetuated.  Some  of  the  names  already  allotted  by 
.visitors  are  particularly  unsympathetic  or  inappropriate.  '*  DeviFs 
cataract  '*  and  *'  Devil's  island  "  are  fast  becoming  the  accepted  names 
of  the  foaming  western  cataract,  again  exemplifying  that  inexplicable 
sentiment  which  invokes  the  devil's  sponsorship  for  beautiful  features 
in  all  parts  of  the  world.  Baines  called  this  **  The  Leaping  Water,'* 
iurely  a  more  pleasing  term,  and  the  island  became  known  to  him  as 
I  ♦'The  Three-rill'd  cliff."  For  this  latter,  "  Boaruka  island,**  the  native 
designation  (according  to  Livingstone),  is  more  appropriate.  "  Danger 
poiBt "  for  the  rock  overlooking  the  exit  from  the  chasm  is  descriptive ; 
but  **  Lovers'  walk"  for  the  glorious  Palm  kloof  is  too  forbidding, 
etpecially  as  no  "  lovers  "  had  been  known  to  have  put  in  an  appearance 
at  the  falls,  and  the  term  can  have  been  only  anticipatory.  ^*Palm 
grove"  or  •'  kloof'  is  becoming  more  used,  and  I  submit  that  the  South 
AMcan  word  *'  kloof"  is  more  applicable. 

In  this  paper  I  shall  apply  names  as  follows  :  "  The  Chasm,"  is  the 
cleft  into  which  the  river  falls ;  "  The  Gorge "  (that  is,  the  throat)^  is 
the  exit  as  far  as  the  "  Boiling  Pot ; "  and  then  the  **  Grand  Canon ' 
eommences  and  extends  for  40  miles* 
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Ocdofjy. — During  a  late  phaie  in  the  geology  of  the  oountry,  which 

IB  probably  referable  to  the  Tertiary  period,  South  ( *entral  Africa  waa 
subject  to  vigorous  volcanio  action,  the  concrete  forms  of  whioh  oan 
now  he  J»een  in  the  denuded  and  exposed  areas  of  lava-Eows  existing  in 
the  Limpoix*  and  Zambezi  vailej-s. 

One  basalt  sheet  lies  between  Wankies  coalfield  and  the  falls,  and 
will  he  noticed  when  travelling  on  the  railway*  It  ie  coincident  with 
the  country  at  one  time  owned  by  the  Bakota  tribe,  a  race  of  induatrioua 
iron-workers,  and  recently  almost  decimated  by  the  raiding  Matabela 
in  Lobengula's  days*  This  Yolcanic  outflow  might  well  be  known  as 
the  Batoka  basalt  The  igneous  sheet  is  seen  in  tbe  canon  to  occur  in 
alternating  flows  of  compact  and  of  highl}'  cellular  and  amygdaloidal 
basalts,  In  many  other  localities  the  basalt  is  interbedded  with  the 
soft  forest  sandstones,  but  in  the  fall«  district  the  overlying  stratum 
has  been  eaten  into  by  the  Zambezi  and  the  tributary  streams,  until  the 
basalt  sheet  has  been  reached,  and  now  all  the  rivers  of  the  district  flow 
over  hard  igneous  beds,  while  the  upper  strata  of  soft  sandstones  form 
gentle  slopes  and  afl^tjrd  a  hospitable  eoll  for  tbo  graceful  forest 
trees  that  cloth o  them.  This  ulternation  of  rocky  valleys  with  only 
stunted  and  shabliy  trees,  and  the  luxuriant  growths  of  the  higher 
sandy  slopes^  is  u  distinctive  feature  on  the  railway,  and  is  repeate^l 
along  the  Zambezi  valley.  These  beds  of  hard  rock  and  buff  and  red 
sand  extend  far  to  the  west.  At  the  confluence  of  the  Linyante,  some  50 
miles  above  the  falls,  Livingstone  describes  an  island  named  Mparia, 
which  is  composed  of  *'  trap  containing  crystals  of  quarts  enomsted 
with  green  copper  ore  (amygdaloids?)  (1,  p,  330);  while  the  Gonye 
falls,  120  miled  still  further  north-west,  are  stated  to  occur  in  a  deep 
fissure  in  sandstone,  100  yards  wide  and  several  miles  long  (1,  p,  107)^ 
the  bed,  according  to  other  travellers,  being  formed  by  masses  of  basaltio 
rock* 

The  FalU  in  Deiml,^-^m\ng  at  a  distance  of  1900  miles  from  the 
east  coast,  joined  by  the  Lnngwebungti  river  that  has  its  source  within 
400  miles  of  the  western  ocean,  augmented  by  the  water  soaking  from 
the  "  sponges  "  of  the  distant  Barotse  valley  and  the  outfall  from  the 
swamps  and  wide  lagoons  of  the  Liny  ante  river,  the  Zambezi,  long 
before  it  reaches  its  purgatory  of  the  falls,  is  a  noble  and  expansive 
river,  flowing  in  a  wide  valley,  bounded  by  the  distant  and  low  hills 
of  red  and  forest-clothed  sand.  For  many  miles  above  the  cataract  its 
bed  is  the  level  igneous  sheet  above  described;  its  bine  water  is 
dotted  with  verdant  islands  of  the  same  rock  ;  and  where  rapids  occur* 
it  is  the  same  hard  basalt  that  impedes  its  course,  and  over  which  the 
waters  churn  and  boil. 

Below  the  old  site  of  Bekota's  kraal  the  river  is  at  its  widest, 
the  islands  are  most  numerous,  and  the  water  is  moat  in  repose. 
Sailing  down  this  most  beautiful  reach,  there  is  no  evidence  except  the 
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difiant  gcesamer  Toil  of  risiis^  spray  (Figs.  1  and  2)  to  show  that  the 

nVer  does  atight  else  than  putBue  a  quiet  course.      Bat  beoe&th  tlie 

|iiUar  of  spray  is  the  chasm  put  like  a  snare  across  the  river's  path 

lo  trip  it  into   the  pitfall   helow.      There   i«  no  lack  »>f  evidence  to 

jibow  that  the  ancient  cour&Ot  before  it  had  bitten  deep  into  the  earth, 

abng  the  higher  level  of  the  lava-aheet.     At  the  oonfluouce  with 

Ml&mba,  just  above  the  first  rapids,  is  a  wide  expanse  of  river 

QTium,  with  the  banks  of  the  smaller  stream  10  or  15  feet  above  its 

t  leTol,  ehowiog  gravel  with  basalt  pebbles,  and  in  the  oonverging 

leys  of  the  Makone,  and  other  watercourses  above  the  falls,  there  are 

of  tnfa  containing  flnviatile  shells.     Also  I  have  found  shingle  of 

,ter-wom  agates  from  the  amygdaloidal  basalt  at  a  distance  of  15  miles 

the  cataract,  at  an  even  higher  level  than  the  Zambezi  now  occupies 

-e  the  falls.     Livingstone  found  other  eTideoce  of  high-level  river 

lying  some  200  feet  above  the  Zambezi   at  the   falls  (1,  p. 

^45),  and  considered  it  as  showing  that  the  whole  country  between  the 

:QDd  and  the  Lihebe  in  the  west  was  formerly  one  fresh- water  lake, 

.ed  by  the  sudden  fisauring  of  the  basalt  sheet     The  small  altitude 

of  the  plateau  above  the  river  supports   the   idea   of  the  inland  sea, 

for^   as  I  have  said,  the  river   seems    to    nm  along  an   almost   level 

iitrfaoe  on  the  top  of  the  Barotse  plateau. 

The  chasm  across  the  river  (taking  the  measurements  asoertainod 

Ximngstone^s  second  visit)  is  little  more  than  I860  yards  long— the 

as  the  breadth  of  the  river^that  number  being  fixed  upon  as 

Indicating  the  year   in  which  the  falls  were  first  carefully  observed. 

The  Up  of  the  fialls  is  subdivided  by  natural  features  as  follows : — 

Nearest  to  the  right  bank  is  the  misnamed  *^  DeviFs  cataract " 
kping  Water  of  Baines),  36  yards  wide  (2,  p,  152) — a  sloping  mill- 
that  carries  much  water  when  many  other  portions  are  dry  at  low 
uralei.  Next  comes  the  island  of  Boaruka,  about  200  yards  wide, cut  b}* 
a  ttreatn  and  fissure  through  which  water  pours  at  flood  times  (Fig.  4) ; 
Uien  comes  the  great  fall  57;i  yards  broad  divided  from  a  second  fall  of  3:^5 
yards  by  a  projecting  rock.  At  the  east  end  of  this  fall  is  Garden  inland, 
now  known  as  Livingstone  island,  lying  on  the  very  edge  of  the 
piecipioe  some  1170  yards  from  the  west  side  and  600  yards  from  the 
east  shore.  At  the  end  of  the  chasm  is  the  Eastern  cataract,  a  mill-race 
something  similar  to  the  "Leaping  Water,"  This  part  of  the  falls  oast 
of  the  island  is  mostly  bare  in  the  time  of  low  wattsr,  and  then  gives 
panage  to  many  isolated  and  narrow  streams  (see  Figs.  5  and  6). 
The  west  end  of  the  chasm  is  but  256  feet  deep  as  measured  by  Mr. 
Manaergh,  the  railway  engineer,  increasing  to  343  in  depth  at  the 
orifice  of  the  chasm,  and  increasing  to  400  feet  below  the  Boiling  Pot, 
he  chasm  near  each  end  is  not  more  than  80  or  100  feet  wide,  increas- 
\g  to  240  feet  in  the  centre. 
The  water  dropping  over  the  falls  nearest  the  banks  has  now  to  turn 
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at  right  angles  and  ran  the  gauntlet  past  that  falling  OTer  the  centre, 
for  the  only  outlet  ia  the  gorge  of  about  100  feet  in  width.  Here  again 
the  right  angle  is  in  evidence,  and  the  southerly  course  is  now  rosntned* 
But  not  for  long:  130  yards  further  it  enters  the  Boiling  Pot,  and 
emerges  therefrom  to  run  in  a  trench  of  1170  yards  long  parallel  to  the 
first.  Only  the  portion  of  this  parallel  trench  west  of  the  Boili] 
Pot  is  occupied  by  the  stream*  the  eastern  end  being  now  dry, 
nursing  in  its  moist,  warm,  and  sunlit  depths  the  coolest  and  most 
enticing  vegetation  of  the  Palm  kloof.  This  end  is  divided  from  the 
chasm  by  a  very  narrow  ridge  of  rock  called  the  Knife  Edge,  the 
western  end  by  a  wide  promontory  (on  which  river  pebbles  can  be  found) 
with  a  base  416  yards  wide,  now  carrying  the  Rain  forest.  To  my 
mind  this  is  an  old  falls  chasm  dating  from  a  time  when  the  river  parsed 
over  the  ridge  now  occupied  by  the  Rain  forest  promontory.  Danger 
Point,  and  the  Knife  Edge,  the  depresBion  at  the  east  end  of  which  is 
the  extension  of  the  Eastern  cataract. 

At  the  land  end  of  the  Rain  forest  promontory  the  canon  takes  a 
bend  at  an  acute  angle  to  the  east  in  a  third  cleft,  then  glides  round  a 
third  promontory  to  form  a  fourth  ohasm  running  westwards.  Beyond 
this  the  zigzag  course  continues,  and  little  is  then  known  of  its 
vagaries  through  the  40  miles  of  the  Grand  canon. 

All  down  the  valley  the  tops  of  the  caiion  escarpments  lie  at  the  same 
remarkable  level  as  the  lip  of  the  falls,  the  river  now  running  at  a  level 
of  400  feet  lower  than  the  surface  of  the  basalt  sheet.  One  strong  argu- 
ment against  the  fissure  theory  is  that  every  lateral  stream  and  tributary, 
such  as  the  Masuye,  Matetsi,  Makone,  and  the  one  near  Tsherus,  after  a 
level  course  along  the  lava-sheet,  enters  the  canon  by  a  deep  ravine  or 
'* chine"  that  is  being  cut  back  by  the  same  processes  which  now 
influence  the  shaping  of  the  falls.  Indeed,  the  fall  of  the  Masuye  river 
into  the  canon  is  quite  worth  a  visit,  the  small  stream  having  a  sheer 
drop  of  about  300  feet. 

The  confluence  of  these  lateral  kloofs,  or  chincB,  with  the  Grand 
canon  is  constantly  occurring  throughout  the  whole  40  miles  of  ita 
course,  a  fact  which  makes  a  journey  of  investigation  extremely 
arduous,  each  precipitous  gully  having  to  be  circumvented,  causing 
many  hours'  and  even  days'  delay  in  returning  to  the  main  canon. 

As  a  rejoinder  to  a  theory  oooasionally  advanced,  I  may  say  that  there 
is  no  evidence  of  the  erosion  of  the  chasm,  gorge,  or  canon  having 
been  assisted  by  the  pre-existence  of  dykes  or  veins  of  softer  material. 
Remains  or  traces  of  such  would  exist  at  either  end  of  the  chasm  or  the 
Palm  kloof,  and  none  c^n  be  found. 

The  Proceides  uhich  formed  the  Victoria  FtdU, — Let  us  now  consider 
the  details  of  the  scheme  by  which  nature  sculptured  these  features, 
processes  which  we  may  learn  by  observation  of  present-day  conditions. 

As  before  stated,  the  river  has  removed  the  upper  strata  of  fine 
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i4Qii«toiies,aiid  conflequeutlj  the  leTel  of  the  stream,  the  lower  flats  of  the 
nUey,  the  ends  of  the  chaani,  and  the  edges  of  the  gorge  and  canon  can 
h»d6a  to  be  of  the  same  horizon  of  basaltic  rock.  The  apron  of  water 
ud  inaooeeaibility  prevent  one  seeing  if  the  hard  top  sheet  extends  in 
iepth  for  the  whole  400  feet  of  the  chaam,  hut  down  the  carton  (Fig.  9) 
it  can  he  noticed  that  the  lava  does  lie  in  beds  in  varying  thickueBses. 
Hie  examination  of  these  strata  is  not  possible  unless  one  is  sluog  over 
tbe  precipice^  a  feat  not  yet  attempted.  The  hard  surface  is  a  basalt 
more  or  laes  amygdaloidal,  on  the  degree  of  which  quality  depends  its 
wmt  of  tenacity. 

Am  is  common  to  all  rocks  of  this  nature^  it  is  full  of  cracks  and 
tourett  due  to  contraction  on  cooling,  and  though  it  does  not  assume 
the  perfectly  regular  hexagonal  columns  of  the  Giant's  Causeway 
or  of  Staffa^  yet  it  frequently  resembleB  them  (Fig.  7),  the  vertical 
flfmcks  producing  a  general  columnar  form.  The  columns  thus  defined 
nay  be  seen  when  the  water  is  low*  along  the  lip  of  the  falls, 
ftad  beneath  the  clear  and  rushing  current  of  the  **  Leaping  Water  " 
(Devil'a  cataract),  more  or  less  truncated  as  the  verge  is  reached,  and 
hcariag  but  little  evidence  of  attrition.  Indeed,  evidence  of  actual 
VBftriBg  away  of  the  angular  edge  of  the  precipice  is  conspicuously 
ibieiit,  and,  as  Fig,  6  will  illustrate,  the  level  of  the  stream  is 
ftlmcai  unchanged  up  to  the  Tery  lip  of  the  falls.  Only  at  the  two 
iSitaraeta  at  the  ends  of  the  chasm  can  the  process  of  trituration  be  called 
tfi  aid  as  a  demolishing  agent,  and  even  here  it  is  probable  that  the 
ecilamns  have  been  truncated  by  the  action  of  the  rushing  water  forced 
into  the  horizontal  joints. 

My  opinion  is  that  the  cutting  back  of  the  edge  10  due  to  the  per- 
petaal  hammering  action  of  the  vast  bodies  of  water  falling  into  and 
down  upon  the  cracks  between  the  basalt  columns,  assisted  by  the  oon- 
ituit  Tibration  of  the  rock  from  the  precipitated  masses  of  water,  and 
ihat  by  this  constautly  exerted  force  the  columns  are  rent  asunder 
and  fall  into  the  chasm,  taking  with  them  huge  and  deep  flakes  of  the 
pireoiptce  (Figs,  4  and  7).  At  low  water  heaps  of  these  blocks,  as  yet 
angnlar  and  unreduced,  may  be  seen  in  the  shallower  ends  of  the  chasm 
(Fig.  4). 

While  there  are  signs  some  distance  away  that  the  basalt  flows  are 
fcidded  in  various  degrees  of  tenacity,  there  is  no  sign  of  undermining  of 
the  rock  that  forms  the  rim,  as  at  Niagara,  and  so  leaving  that  rim  with- 
eat  support ;  rather  does  the  lower  portion  of  the  precipice  at  places  pro- 
Inde  outwards.  But  the  breaking  down  of  the  rook  is  mostly  col um oar, 
b«ioe  the  almost  vertical  walls  of  falls,  ohasm,  gorge,  and  canon* 

Such  1  believe  to  be  the  causes  that  have  played  the  most  important 

Hk  in  the  trenching  of  this  length  of  40  miles  or  so.      To  estimate  or 

ifrife  at  any  approximatioQ  of  tlie  time  that  such  work  has  taken  is 

lopeleaa  until  points   be  accurately  fixed  by  which   to   register   the 

Ka,  I.—Jakuart,  1906.]  x 
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.  retrocossion  of  the  falls  in  stated  internals.  The  rate  muat  depend 
tH>oia  the  resistance  that  the  ooliimBa  on  the  verge  offer  to  their 
destroyer,  and  that  we  cannot  yet  surmise,  for  since  Livingstone's  die- 
covery  until  a  few  years  ago  visitors  were  few  in  number,  and  a 
eeooBd  visit  waa  such  a  rarity  that  any  alteration  in  the  falls  has 
Dot  been  noted.  When  Raines  visited  the  falls  in  1862,  he  painted  the 
canvases  that  are  now  in  the  Royal  Geographical  Society's  room,  and  it 
may  be  that  some  day  his  pictures  may  assist  in  appreciating  changes 
in  the  falls. 

At  Niagara  these  changes  have  been  observed,  more  or  less,  since  they 
were  sketched  by  Father  Hennepin  in  1697. 

The  Niagara  and  the  Zambezi  falls  each  possesses  its  own  distinctive 
grandeur,  and  they  have  so  few  spectacular  features  in  common  that 
comparison  of  their  beauties  is  particularly  inappropriate.  But  there 
are  several  points  in  regard  to  the  physical  features  of  the  two  falls 
that  merit  notice.  Above  the  falls,  the  Niagara  river  runs  over  lefvel 
country  that  is  nowhere  more  than  30  to  40  feet  above  its  hanks 
until,  a  mile  above  the  cataract,  it  becomes  embroiled  in  rapids  and 
descends  in  the  intervening  distance  some  50  feet,  to  drop  a  further 
165  feet  perpendicularly  over  the  shelving  lip  of  the  falls.  From  the 
open  and  broad  pool  at  the  foot  of  these  the  water  runs  off  in  a  narrow 
ohaam,  20O  to  400  yards  wide  and  300  feet  deep,  for  a  distanoo  of  7 
miles,  when  it  enters  the  quiet  waters  of  Lake  Ontario*  Like  the 
Zambezi,  it  has  its  whirlpool  in  the  gorge,  from  which  the  water 
swirls  away  at  a  right  angle  to  its  former  course. 

The  Niagara  falls  are  caused  by  the  undermining  of  a  lower  bed  of 
soft  shale^  by  which  the  harder  bed  uf  li  mo  a  tone  that  forma  the  lip  is 
robbed  of  its  support  and  falls  in  large  blocks  into  the  bowl  beneath^ 
We  are  told  that  the  sudden  descent  of  huge  fragments  of  the  im» 
dermined  portion  in  1828  and  1818  shook  the  ground  like  an  earthquake. 
We  have  as  yet  no  sach  recorded  falls  of  rook  or  noticeable  reoent 
indentations  on  the  Zaml^zi  to  assist  in  our  estimations  of  timo. 
In  the  case  of  Niagara,  Sir  Charles  Lyell  conceived  that  the  lip  might  bo 
conjectured  to  be  eaten  away  at  about  one  foot  per  annum,  giving 
a  period  of  35»000  years  for  the  7  miles  of  gorge,  while  I'rof.  J.  W. 
Spencer  (9)  arrived  at  the  figure  of  31,000  years.  At  the  same  rate,  the* 
40  miles  of  caiion  below  the  Victoria  falls  would  represent  a  career  of 
close  upon  a  quarter  of  a  million  years,  but,  as  I  have  already  said»  there 
ia  as  yet  nothiog  upon  which  such  calculation  can  be  based* 

The  Qrindinif  Down  of  the  CaTwjh — The  process  described  accou 
for  the  breaking  down  of  the  chasm  of  the  Victoria  falls  above 
water-line :  another  power  is  at  work  in  the  depths  below.  During 
the  winter,  when  the  water  in  the  chasm  is  some  40  feet  lower ;  when 
the  mistrveil  is  Ughter,  or  when  it  is  blown  aside  so  that  the  eye  may 
penetrate  the  grey  depths  of  the  abyss,  the  vast  blocks  that  have  fallen 
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VIEW  LOOKING  INTO  CHASM  FROM  ITS  EASTERN  END. 


wail  of  **  knife  edge  *'  on  the  left.     Coluiiioar  structure  of  the  bftsalt  clearly 
the  rockn  on  tltt;  right,  debrm  ul  broken  dowo  blocks  at  botttiiu  of  chasm. 
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'twm  the  lips  and  aide  are  seen  amidst  the  foam,  black  and  jagged  in 

tlie  angrj  water  (Figs.  4  and  7).     These  are  constantly  on  the  move, 

gnnding  themselyes  and  the  rooky  bottom  as  uresis tibly  as  the  Alpine 

r,  and  deepening  the  channel  of  the  chasm  until,  on  entering  the 

they  disappear  beneath  the  eddying  torrents  to  curry  on  their 

it  tritorating  work  unseen.     After  gyrating  in  the  Boiling  Pot, 

» of  these  blocks,  reduced  and  rounded  in  shape,  are  brought  ashore 

the  back  eddy  at  the  end  of  the  Palm  kloof,  but  in  large  numbers 

are  carried  and  deposited  in  the  corners  of  the  canon,  or  in  the  far- 

•hingle  beds  of  the  placid  reaches  of  the  middle   river.     I    have 

llected  perfectly  elliptical  pebbles  of  the  amygdaloid  rook  at  a  point 

lftt>  miles  below  the  falls. 

This  sub-aqueous  grinding  action  of  the  unseen  and  moving  bb^cks 

I  the  aeoond  process  in  the  trenching  of  this  mysterious  and  tortuous 

m  deepening  action  that  is  incessantly  going  on,  and  which  is 

rly  increasing  the  diflferenoe  i>etwe6n  the  upper  level  of  the  river  and 

I  gloomy  swirling  stream  lying  in  the  depths  of  the  unapproachable 


€f  the  Zigzagi* — With  these  explanations  of  nature's 
fill,  if  simple  methods,  the  geologist  will  not  be  permitted  to 
the  subject;  other  pertinent  questions  now  arise.  Foremost  of 
tlieee  ia  the  oft-repeated  one,  What  caused  the  zig^g  course  of  the 
gorge  and  canon?  and  if  not  by  a  sudden  rending  of  the  earth  along 
lines  ae  angular  as  the  lightning's  flash,  what  motives  have  influenced 
the  preeent  sinuosities  of  the  later-day  stream  ? 

1  hare  already  claimed  that  the  cutting  down  of  the  chasm  is  solely 
due  to  ihe  continuous  thrust  of  the  rushing  water  among  the  joints  of 
tbe  baealt.  Admitted  that  such  is  the  case,  it  is  obvious  that  only  those 
portions  of  rook  that  are  sabjeot  to  the  force  of  the  current  must  be 
Uabte  to  this  flaking  action.  In  my  opinion  two  featores  are  responsible 
kif  directing  the  action  of  the  eroding  forces,  and  they  are,  the  position 
\  the  many  islands  that  must,  as  now,  have  studded  the  broad  river  in 
i  former  course,  and  also  the  lines  of  weakness  in  the  l)a8alt  along 
what  may  be  called  the  master  joints  or  faults.  These  occur  in  all  rock 
atlfmii,  and  are  independent  of  and  cot  across  the  subordinate 
olnmnmr  crevices  of  the  falls  lava. 

If  the  intruding  water  finally  rends  asunder  the  more  local  columnar 
joints,  Its  action  will  be  no  less  successfal  in  eating  its  way  into  and 
down  the  main  fissures  of  the  country  rook,  cracks  that  extend  for  long 
distanoes.  Looking  at  Boaruka  island  beyond  the  cataract  (Fig*  4), 
can  be  noticed  that  a  stream  cutting  through  the  island  is  failiog 
a  cleft  which  it  is  widening  in  a  striking  manner.  The  stream 
['tdls  down  this  narrow  slit  for  al>out  the  height  of  the  tails,  and  it  can 
flttly  be  conceived  that  with  tbe  taking  of  the  basalt  therein,  in  the 
pr  described,  there  are  probabilities  of  this  cleft  widening   and 
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receding^ back  in  a  direction  that  is  diagonally  across  the  present  oourfie 
of  the  river^  and,  peculiarly  enough,  almost  parallel  to  the  firet  arm 
Itelow  the  gorge.  The  erosion  of  this  crevice  must  be  slow  at  fii*8t,  but 
as  it  recedes  back  the  amount  of  water  intercepted  and  deviated  from 
the  main  falls  must  increase  in  rapid  ratio.  It  would  thus  appropriate 
millions  of  tons  of  water  that  would  otherwise  proceed  to  fall  over 
the  precipice,  of  which  portions  would  thns  become  dry  and 
consequently  free  from  the  beating- down  action  of  the  stream.  A  new 
direction  for  a  strong  current  is  thus  set  up,  the  chasm  yearly  become© 
of  greater  magnitude,  and  at  last  attains  the  grandeur  of  the  main  fall. 
In  this  manner  is  probably  due  the  acute  angles  of  the  canon. 

The  other  feature  which  will  influence  the  future  direction  of  tlie 
currents,  and  therefore  of  lines  of  erosion,  is  the  distribution  of  islands. 
Belying  on  my  belief  in  the  irresistible  action  of  the  flowing  water  over 
the  rim  of  rock,  such  parts  as  are  sentinelled  by  islands  must  be  proof 
against  decay.  To-4ay  there  are  three  important  islands  on  the  lip  of 
the  chasm,  and  more  than  fourteen  large  ones  in  the  4  miles  of  rirer 
above  the  falls,  and  the  power  of  the  water  is  confined  to  the  channels 
between.  The  two  cascades  at  each  end  of  the  chasm,  influenced  in 
their  courses  by  the  islands  adjoining  them,  are  now  deeper  than  the  Up 
of  the  falls,  and  consequently  the  water  passee  down  them  in  great 
quantities  at  a  time  of  the  year,  the  dry  season,  when  the  lip  of  the 
main  cascade  is  but  a  series  of  isolated  waterfalls  There  must,  there- 
fore, be  more  prolonged  submission  to  the  moving  eurreiite  in  these 
channels  than  at  the  places  that  are  periodically  dry,  and  the  only 
result  oan  be  their  deepening,  and  a  growth  in  importance  year  by  year. 
In  this  case  there  would  be  formed  a  long  sloping  by-wash  commendng 
many  yards  back,  and  drawing  the  river  into  the  present  chasm  by  a 
rapidly  descending  series  of  rapids  or  cataracts.  This  may  account 
for  the  long  straight  reaches  that  occur  many  milee  further  down  the 
oanon. 

With  these  influences  at  work — and  there  is  no  reason  to  think  that 
they  are  different  to  those  which  mapped  the  falls — these  peculiar  angles 
and  straight  runs  in  the  canon  may  be  explained.  There  are  reasons 
for  believing  that,  at  one  time,  the  former  chasm  was  what  is  now  the 
ravine  known  as  the  Palm  kloof,  connected  with  the  Boiling  Pot»  and 
the  adjoining  part  of  the  canon.  That  the  riTer  previously  flowed  over 
fbe  Bam  loraBt  promontory  at  the  upper  level  has  already  been  sboim, 
«Bd  addtUooal  evidence  is  found  in  the  fluviatile  diM$  recently 
enoountered  in  ooustructiiig  the  imilway  and  approach  to  the  bridge. 

The  narrow  promontory  known  as  the  Knife  £dge»  sepaimting  the 
old  chasm  &om  the  new,  has  a  depression  at  its  land  end  sad  a  high 
mound  at  its  extremity,  and,  from  visual  olsenrmitons,  this  high  end 
to  have  been  one  of  the  ancient  inlands  that  deflected  the 
of  the  sasten  cataract  into  the  I'tabn  grove.    The  current 
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Qij  then  bave  continued  aoroaa  the  Rain  forest  table  tu  fall  in  as 
I  gTmnd  oaaoade*  or  have  mu  down  the  old  chagm  In  the  form  of 
tb  sloping  rapids  that  I  have  shown  are  growing  at  the  "  Leaping 
Wster." 

ne  FalU  ha^  ekedeed  the  Deepening  &f  the  Upper  Zambezi, — 
Tbs  Baloka  basalt  extends  to  the  lower  end  of  the  Grand  oanon,  and  it 
mtj-  be  understood  that  its  eastern  fringe  wonld  be  thin.  The  baok- 
wsrd  erosion  of  the  Zambezi  from  the  middle  reaches  would  qiiiokly 
knak  into  it«  bnt  as  the  thickness  of  the  basalt  increased  as  the  river 
needed  westwards,  the  cutting  action  wotild  become  slower,  nntil  the 
Tate  of  deepening  of  the  middle  reach  and  the  cleaving  of  the  barrier  of 
the  Kebrabasa  rapids  far  outstripped  the  slower  prooess  of  forming  the 
Gfmiid  csanoa.  The  result  was  that  the  difiference  between  the  level 
of  the  Zambezi  along  the  top  of  the  basalt  sheet  at  the  falls  and  the 
illitiide  of  the  central  reach  became  more  exaggerated  as  time  passed* 

Is  the  fhtnre  this  differenoe  must  even  increase.  The  basalt 
sheet  extends  many  leagues  westward  from  the  falls,  and  the  l>ed  of 
the  river  has  cut  bnt  little  into  it  since  the  erosion  reached  that 
horizon  ;  for,  except  in  the  flood  season,  the  water  is  beautifully  clear 
•nd  caniefi  bnt  little  suspended  matter  to  aid  the  triturating  action. 
Il  pQabes  no  boulders  along,  and  the  wide  reaches  of  quiet  water  aid  the 
precipitation  of  sediment  even  in  flood  times,  while  in  winter  its 
deaniefia  and  transparency  is  remarkable.  The  surface  of  the  basalt 
skeet  ia  peculiarly  level  for  many  miles,  and  the  extent  of  the  wearing 
down  by  the  river  is  not  more  than  20  or  30  feet  below  the  upper 
surface  of  that  rock. 

From  the  foot  of  the  falls  conditions  are  different;  the  water  is 
eonflned  within  narrow  walls^  and  rushes  on  with  impetuous  force, 
mrrying  blocks  and  boulders  that  must  incessantly  grind  and  reduce 
the  alreaily  deep  l>ed  of  the  canon. 

Thus  the  hard  and  stubborn  basalt  has  prevented  the  lowering  of 
die  npper  reaches  since  flrst  the  river  met  the  eastern  fringe,  and 
Qomniaciced  the  chiseling  of  the  groove  of  the  Grand  canon.  Until  the 
ea&on  is  cut  back  to  the  further  side  of  the  sheet,  no  such  lowering  can 
like  place,  and  the  upper  reaches  must  continue  to  run,  as  it  were, 
along  the  top  of  the  country  and  amid  luw-lying  hills. 

Bnt  for  this  natural  weir  of  basalt  that  retains  its  upper  waters,  the 
Zambezi  might  have  cut  deep  into  the  surface,  and  become  navigable 
far  into  the  interior.  The  inflaence  of  the  falls  on  the  geography  of 
South  Africa  has  therefore  been  very  great. 

The  Spray  Clouds  and  the  Bainhotcg, — No  mention  of  the  Victoria 
&Us  would  be  complete  without  some  reference  to  the  eternal  coin m us 
iCiiust  that  rise  from  the  grey  depths  of  the  chasm,  or  to  the  brilliant 
Acts  of  the  rainbows  that  irradiate  them.  As  the  vast  masses  of 
^ynipg  water  are  precipitated,  with  the  constant  roll  of  thunder,  into  the 
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abyse,  ihej  are  broken  np  into  oometB*  taila,  again  into  spray,  and  still 
again  are  oommmuted  into  driving  mist.  The  air  forced  down  with 
them  seta  up  a  current  along  the  canon,  and,  ascending  in  eddies  in  the 
chasm,  carries  with  it  the  spindrift  of  the  dashing  spray,  and  rises  in 
▼aponry  olonds  and  columns  far  above  the  falls.  Baines,  m  July»  1802 
(3),  measured  the  height,  by  sextant,  to  be  1144  feet  and  1194  fedt 
above  the  1>ottom  of  the  gorge;  and  Edward  Mohr,  during  his  visit 
in  the  month  of  June,  1870  (7),  calculated  that  they  rose  1055  feet, 
or  655  feet  above  the  river.  The  mist-clouds  rise  higher  in  the 
ooolnees  of  the  early  morning  than  in  the  noonday  heat,  while  at 
the  time  of  high  water  the  spray  nearly  envelops  the  whole  length  of  the 
falls. 

The  column  of  mist  can  be  seen  from  a  great  distance,  when  open 
views  in  the  undulating  country  permit,  or  higher  points  of  vantage 
can  be  gained.  From  the  hill  east  of  the  Matetsi  river,  40  miles  away, 
it  is  especially  noticeable  against  the  red  gleams  of  the  sunset  as  a  dark, 
smoky  column  spreading  out  in  an  upper  layer,  while  from  other  plaoee, 
and  at  midday,  it  is  of  dazzling  whiteness.  At  sundown,  looking  from 
the  west,  tbe  ruddy  glory; of  the  afterglow  warms  it  up  with  oranga 
and  tints  of  flesh-colour,  and  seems  to  quicken  it  into  a  blithesome 
guardian  of  the  falls. 

It  is  to  this  constantly  lifting  and  rolling  veil  of  spray  that  the 
Tictoria  falls  owes  its  most  peculiar  and  elusive  charm.  No  clear 
and  complete  view  of  the  depths  and  distances  of  the  chasm  o&n 
ever  be  obtained ;  the  mist  throbs  and  moves  across  the  scene,  dimly 
revealing  and  again  hiding  innumerable  changing  sights.  Thus  there 
is  always  the  suggestion  of  shadowy  beauties  beyond  this  gossamer 
veil;  a  feeling  that  we  but  just  touch  the  glories  of  thk  earthly 
paradise,  yet  shall  never  grasp  and  understand  them,  stay  we  never 
60  long. 

And  amidst  this  sunlit  vapour  is  bom  the  crowning  spectacle  of 
the  falls.  At  eveiy  turn  and  in  every  view  of  the  water,  green  foliage, 
and  dazzling  foam,  the  glorious  double  rainbow  follows  one,  whether  in 
the  rich  prismatic  colours  of  the  daytime  or  the  neutral  tints  of  the 
moonlight.  What  wonder  that  the  more  ancient  native  terra  was,  as 
Livingstone  telle  us  (2),  Seongp,  or  Chongwe,  "the  place  of  the 
rainl)ow  "  ?  For  her©  surely  all  the  rainbows  of  the  world  must  come 
to  play  in  the  sunlight,  before  they  follow  the  thunderstorms  across 
the  laud  to  bless  the  rain-chilled  beasts  and  birds. 

To  the  condeuBing  vapour  is  also  due  the  rich  and  ever-green 
Rain  forest  and  the  trees  of  the  Palm  kloof.  This  vegetation  includes 
a  wealth  of  ferns,  orchids,  and  palms,  rich  treasure  for  the  botanist,  who 
must*  however,  be  prepared  for  the  quick  and  thorough  wetting  from 
the  never-ceasing  rain  that  descends  from  the  foliage  above.  Through 
a   framing  of  dark-green  leaves  choice  pictures  of  dazzling,  foaming 
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tried  in  America.  It  is  certainly  advisable  to  combine  long  excursions, 
carefally  planned  and  conducted  by  able  specialists,  with  the  sedentary 
routine  of  scientific  meetings ;  but  the  attempt  to  hold  several  sets  of 
scientific  meetings  arranged  by  different  local  officials  in  various  places 
did  not  work  very  well.  The  members  of  the  Congress  did  not  all 
make  the  complete  circuit;  each  town  had  its  own  group,  and  the 
foreigner  had  no  time  to  familiarize  himself  with  the  new  places  and 
people  before  he  was  swept  on  to  the  next.  The  inevitable  discomforts 
of  frequent  change  of  quarters  was  apt  to  induce  a  certain  amonnt  of 
irritation  in  those  who  were  unfamiliar  with  the  ways  of  American 
hotel  and  railway  life,  and  who  consequently  could  not  anticipate  the 
situations  in  which  they  found  themselves,  nor  always  make  the  best  of 
them  as  they  arose.  Still,  no  one  could  fail  to  be  struck  with  the 
earnestness  of  the  organizers  of  the  Congress,  who  worked  untiringly, 
and  with  the  generous  hospitality  both  of  the  institutions  and  the 
individuals  responsible  for  the  meeting. 

The  local  arrangements  were  not  so  elaborate  as  at  London  or 
Berlin,  but  this  was  due  in  part,  at  least,  to  the  short  duration  of  the 
meetings  in  each  centre,  and  to  a  certain  extent  to  the  fact  that  special 
arrangements  for  duplicating  programmes  and  proceedings  in  two 
different  languages,  indispensable  in  Europe,  were  not  required  in 
America,  where  practically  all  the  members  present  were  acquainted 
with  English.  It  would  have  been  unnecessary  to  touch  on  these 
matters  even  lightly  were  it  not  that  the  meeting  was  an  experiment, 
from  which  the  conclusion  may  justly  be  drawn  that  the  scientific  part 
of  such  a  Congress  should  be  held  in  one  place,  and  the  excursions 
be  devoted  entirely  to  the  more  important  and  valuable  purpose  of 
seeing  the  country  and  forming  friendships  with  kindred  specialists 
in  comfortable  conditions  under  expert  leadership. 

The  Congress  was  under  the  Honorary  Presidency  of  the  President 
of  the  United  States,  an  unusual  distinction  for  such  a  gathering 
in  America.  The  President  of  the  Congress  was  Commander  E.  E. 
Peary,  u.s.n.,  who,  with  Mrs.  Peary,  was  indefatigable  in  carrying 
out  all  the  heavy  duties  of  that  position  in  all  the  cities  visited.  The 
diplomatic  representatives  in  Washington,  the  surviving  Presidents  of 
former  Congresses,  and  the  *'  presiding  officers  chosen  by  host  societies," 
viz.  G.  K.  Gilbert  (National  Geographic  Society),  Henry  6.  Bryant 
(Geographical  Society  of  Philadelphia),  E.  E.  Peary  (American  Geo- 
graphical Society),  and  R.  D.  Salisbury  (Geographic  Society  of 
Chicago),  were  Honorary  Vice-Presidents.  The  general  secretary  was 
Mr.  Henry  Gannett,  and  the  treasurer  Mr.  John  Joy  Edson.  For 
the  purpose  of  considering  proposals  submitted  to  the  Congress,  the 
delegates  of  foreign  geographical  societies  were  invited  to  assist  the 
Presidency  or  executive  committee  of  local  geographers. 

The  Congress  assembled  in  Washington,  and  the  proceedings  opened 
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the  eveniDg  of  September  7,  with  an  informal  reception  in  the 
Gardiner  Hubbard  Memorial  Hall,  tlie  borne  of  the  National  Geo- 
gnpliio  Societj.  On  this  occasion  a  welcome  was  extended  to  the 
Tiiitors  by  Mr.  G,  K.  Gilbert,  acting-president  of  tbe  boat  society. 

On  Tbnraday,  September  8,  the  formal  opening  meeting  took  plaoe 

in  the  George  Washington  University.      Prof.  C.  B,  Waloott,  director 

at  the  United   States   Geological   Survey,  gave   an   address   of  wel- 

eoiae  on  behalf  of  President  Roosevelt,  who  had  hoped  to  be  present 

|>ei»anally,  but  was   prevented.     Mr.  G,  K,  Gilbert  spoke  on  behalf 

of  the  National   Geographic   Society,   and   M.   Henri   Cordier^   Prof. 

Albrecht   Penck,   and   Mr.  Ynle   Oldham   resjionded   for  the  visiting 

dfilegates.    Commander  Peary  then  delivered  bis  presidential  address,  in 

which  be  dealt  specially  with  the  futnre  of  polar  exploration,  urging 

that  more  care   be   given    to   organisation  and   equipment^  and   less 

tboagbt  to  relief  expeditions,  for  in  such  work  "  the  loss  of  a  ship  or  a 

ttw  men  must  be  discounted/*    The  meeting  terminated   after  Prof. 

i»  Ciapar^de  had  invited  the  Congress  to  Geneva,  and  Dr.  Bela  Erodi 

to  Bodapest  for  its  nert  meeting. 

Ill©  afternoon  was  spent  in  visiting  the  various  Government 
bureaus  in  Waebington,  under  the  guidance  of  special  committees. 
At  night  a  very  sticceasful  reception  was  given  at  the  Naval 
^Observatory,  where  the  guests  were  received  by  Admiral  and  Mrs. 
^Kk  M.  Cheater.  At  midnight^  by  special  arrangement  with  the  cable 
^^nnpanies  of  the  world,  a  telegraphic  time-signal  was  despatched  to 
^Kfi  ^^  national  astronomical  observatories,  followed  by  a  message  of 
I  greeting  from  the  Congress.  Next  morning  replies  were  read  ^om 
f  Greenwioh  and  most  of  the  other  observatories  in  Europe,  Asia,  Africa, 
I  Australia,  and  America;  the  Adelaide  observatory  acknowledged  the 
nearly  simultaneous  receipt  of  the  signal  via  the  Pacific  and  md  the 
Esfitem  cables.  The  Guam  observatory  replied  by  an  invitation  to 
hold  the  next  Congress  in  that  remote  American  possession. 

Friday  was  set  apart  for  the  readiog  of  papers  in  general  session  in 
the  forenoon,  when  papers  on  Government  Surveys  were  read,  and  in 
teetions  in  the  afternoon,  Tho  sections  dealt  with  "  Physiography," 
under  the  chairmanship  of  Prof.  Davis;  '*  Biogeograpby,"  with  Prof. 
Hiilprin  as  chairman ;  and  with  "  Geodesy  and  Geographic  Technologyj" 
Mr*  J.  F,  Hayford  presiding. 

Saturday,  September  10,  was  entirely  devoted  to  the  sections,  when 
in  addition  to  Physiography  and  Biogeography,  meetings  were  held  for 
the  oonsideration  of  papers  on  Glaciers,  with  Mr.  H.  P,  Raid  in  the 
ehair;  and  on  Meteorology  and  Terreatial  Magnetism,  under  the  presi- 
d«ioy  of  Prof.  K.  De  C.  Ward. 

In  the  evening  Commander  and  Mrs.  Peary  gave  a  reception  at 
the  New  WUlard  Hotel,  which  supplied  a  welcome  opportunity  for  the 
awMiibers  .to  meet  each  other.      An   interesting    uxcursion   down  the 
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Foiomac  to  Monot  Vernon  was  arranged  for  Sunday,  the  lltlit  when  a 
visit  was  paid  to  the  tomb  and  the  bouse  of  George  Washington,  the 
latter  brought  back  as  nearly  as  possible  to  the  condition  in  which  it 
wa«  during  hie  lifetime. 

A  late  evening  train  brought  a  large  number  of  the  members  to 
Philadelphia,  where  a  day's  sight-seeing  had  been  arranged  by  the 
Philadelphia  Geographical  Society,  and  Monday,  the  l2th,  was  very  fully 
and  pleasantly  occupied  in  this  way.  The  arrangements  throughout 
were  admirable,  and  the  day  concluded  with  a  charming  banquet  at  the 
Country  Club,  when  Mr.  H.  G.  Bryant  presided-  In  reply  to  his  speech 
of  welcome,  the  British,  French,  German,  Hungarian,  and  Japaneie 
delegates  responded,  their  expressions  of  appreciation  being  received 
with  the  greatest  cordiality.  Tho  National  Anthem,  after  the  speech  of 
the  delegate  of  the  Eoyal  Geographical  Society,  could  hardly  have  l>eeii 
sung  more  enthusiastically  in  Canada  itself. 

On  the  morning  of  Tuesday,  Septeml^er  13,  the  Congress  assembled 
in  the  splendid  new  building  of  the  Amerioan  Geographical  Society  in 
New  York,  when  many  new  members  joined  to  take  the  place  of  a  large 
number  of  Washington  members  who  did  not  come  on.  The  Congrees 
met  in  general  seseiou  at  10  a.m.,  when  Commander  Peary  welcomed 
the  members  in  his  capacity  of  President  of  the  American  Geographicsal 
Society,  After  a  feeling  appreciation  of  the  lato  Prof.  Eatzel  by  one 
of  hia  lady  students,  Dr.  Martha  K.  Genthe,  Sir  John  Murray  gave  an 
address  on  Deep-sea  exploration,  and  Count  Pfeil  on  the  Rise  and 
development  of  the  German  ooloaies. 

The  afternoon  was  occupied  by  the  simultaneous  meeting  of  four 
aeotions :  Oceanography,  under  the  care  of  Prof.  W.  Libbey ;  Kxplora- 
tion,  with  Mr,  H,  G.  Bryant  as  chairman;  Economic  Geography,  under 
Mr.  E.  R.  Johnson ;  and  Educational  Geography,  under  Mr,  Charles 
R.  Dyer*  A  fifth  section  on  Volcanoes  and  Earthquakes,  with  Mr,  C. 
H.  Ililohoook  as  chairman,  was  appointed  to  meet  after  one  of  the 
others  was  finished.  It  was  impossible  for  any  individual  to  keep 
account  of  the  progress  of  the  proceedings  in  all  the  sections;  hut 
a  number  of  papers  in  most  of  them  appeared  in  the  programme  of 
the  following  day.  In  the  evening  a  joint  lecture  was  delivered  by 
Dr.  and  Mrs.  Workman  on  their  mountaineering  experiences  in  the 
Himalayas,  At  0.15  p.m.  a  reoeption  was  given  in  the  Society's  House. 
In  the  midst  of  the  business  of  this  very  busy  day^  time  was  eomehi 
found  for  two  meetings  of  the  Presidency  and  the  delegates  of  foreij 
societies  to  consider  various  questions  before  the  Congress. 

The  report  transmitted  Ijy  the  committee  of  the  Berlin  Congress 
was  considered,  and  various  resolutions  were  adopted.  As  tho  result 
of  the  deliberation  was  not  officially  printed  before  the  close  of  the 
C'Ongress,  the  following  notes  do  not  claim  to  be  verbally  accurate, 
tior  are  they  complete,  as  it  seems  unnecessary  to  refer  here  to  matters 
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00  wliioh  it  was  decided  that  no  aotion  shonld  be  taken,  while  some 
ZMoIntions  were  postponed  until  the  qnestiona  involved  had  been  dealt 
with  in  the  sectional  meetings. 

Map  of  the  World. — The  report  of  the  committee  on  a  map  of  the 
world  on  the  scale  of  1 :  1,000,000  was  received.  Thanks  were  ex- 
pemed  to  varions  anthorities  in  London,  Berlin,  and  Paris  for  beginning 
to  give  effect  to  the  committee's  scheme,  and  it  was  agreed  to  represent 
to  the  United  States  Qovemment  the  advisability  of  undertaking  a 
gsneiml  map  of  America  on  the  same  plan. 

Polar  Exploration. — With  regard  to  Antarctic  exploration,  the 
■eetingv  after  expressing  satisfaction  with  the  great  advances  that 
kave  been  made  since  the  Seventh  Congress,  adopted  the  following  com- 
prehensive resolution : — 

''The  Eighth  International  Geographic  Congress,  realizing  that 
the  only  untouched  fields  for  geographical  discovery  aro  the  regions 
immediately  surrounding  the  poles  of  the  Earth,  desires  to  place  on 
record  its  sense  of  the  importance  of  forthwith  completing  the  systematic 
exploration  of  the  polar  areas.  It  is  very  desirable  that  the  experience 
gained  by  men  of  Science  and  officers  in  the  recent  Antarctic  expeditions 
diould  be  turned  to  account  by  following  up  without  delay  the  successes 
they  have  obtained.  The  Congress  recognizes  that  the  Arctic  regions 
possess  a  more  immediate  interest  for  the  people  of  North  America,  and 
expresses  the  confident  hope  that  the  expeditions  now  being  prepared 
will  be  so  supported  as  to  secure  early  and  complete  success." 

Earthquake  Investigation. — The  Eighth  International  Geo- 
graphical Congress  sends  its  congratulations  to  the  International 
Seismological  Association,  whose  further  work  is  waited  for  with  much 
interest. 

Bathyxnetric  Map  of  the  Oceans. — The  Congress,  in  a  motion 
the  text  of  which  is  not  available  at  the  time  of  writing,  expressed  its 
cordial  thanks  to  the  Prince  of  Monaco  for  his  completion  of  a  map  of 
the  oceans  showing  all  soundings  in  deep  water,  to  Prof.  Thoulet  for 
exhibiting  the  map  at  New  York,  and  to  the  Committee  on  the 
Nomenclatnre  of  sub-oceanic  forms. 

Roles  for  Geographical  Names. — The  Congress  endorses  the 
Tiews  of  the  Berlin  Congress  on  this  subject,  and  resolves  that 
geographical  societies  be  urged  to  give  the  rules  wide  publicity. 

Collection  of  Records  of  Drift  Ice. — The  thanks  of  the  Congress 
ire  to  be  sent  to  the  Danish  Meteorological  Institute  and  the  co-operating 
offices  for  their  systematic  collection  of  records  of  drift  ice. 

Transcription  of  Geographical  Names. — This  subject  was  post- 
poned for  the  consideration  of  the  Ninth  Congress. 

On  Wednesday,  September  14,  the  proceedings  began  with  a  meeting 
of  the  Presidency  and  delegates  at  9  am.,  to  consider  the  place  of  meet- 
ing of  the  Ninth  Congress.   Two  invitations  were  before  the  meeting,  and 
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these  were  urged  by  Prof,  de  Claparede  and  Dr.  Bdla  Eriidi  with  great 
eameBtness.  The  disoussion  at  timeB  seemed  to  indioate  that  some  of 
the  delegates  viewed  the  matter  from  a  tourist^s  or  a  politi clan's  point 
of  view,  but  after  the  sense  of  the  meeting  bad  been  ascertained  in- 
formally, it  was  unanimously  resolved  to  accept  the  invitation  fix»m 
Switzerland^  and  the  Ninth  International  Greographical  Congress  will 
therefore  meet  in  Geneva  at  a  date  to  be  afterwards  arranged.  A 
large  programme  of  papers  on  Oceanography,  Meteorology,  Exploration, 
Economio  Geography^  Educational  Geography,  Volcanoes  and  Earth- 
quakes was  then  gone  through  in  the  five  secttona. 

The  American  Museum  of  Natural  History  co-operated  with  the 
American  Geographical  Society  in  providing  accommodation  for  the 
various  meetings,  and  each  day  a  buffet  lunch  was  served  to  members 
in  the  museum.  A  remarkable  collection  of  ancient  maps  was  on 
exhibition  in  the  Lenox  Library,  and  every  faoility  was  afforded  for 
the  inspection  and  study  of  the  exhibits,  of  which  a  complete  ex- 
planatory oatalogue  was  published  and  distributed. 

A  dinner  was  given  to  the  delegates  of  foreign  geographical  societies 
in  the  Hotel  Endicott  by  the  American  Geographical  Society,  at  the 
close  of  which  the  President,  Commander  Peary,  announced  that  he 
had  made  arrangements  for  another  attempt  to  attain  a  high  northern 
latitude,  and  expected  to  sail  in  a  new  ship  next  year. 

After  two  days  so  full  of  hard  work,  the  hospitality  of  the  Amerioan 
Geographical  Society  in  providing  a  trip  on  the  Hudson  river  for 
Thursday,  September  15,  was  greatly  appreciated.  The  day  waa  cool 
and  bright,  with  a  fresh  breeze,  and  the  beautiful  scenery  of  the 
Palisades  and  the  hills  border!  Dg  the  gorge  of  the  Hudaon  were  seen 
at  their  best.  Prof-  W.  M*  Davis  described  the  geographical  featuree, 
and  on  the  summit  of  Mount  Beaoon  ji^ave  a  fascinating  exposition  of 
the  geographical  history  of  the  great  landscape  which  lay  open  to  the 
eye  from  that  breezy  height.  At  sunset  a  parade  of  the  cadets  at  the 
United  States  Military  Academy  at  West  Point  was  held,  and  after 
witnessing  the  evolution  of  these  splendidly  drilled  jouths  in  their 
picturesque  early  nineteenth-century  uniforms^  the  party,  still  guests  of 
the  American  Geographical  Society,  entered  a  special  train  of  Pullman 
cars  which  was  to  be  their  home  until  their  arrival  at  St.  Louis. 

Friday,  September  1  (>,  was  spent  at  Niagara  Falls,  the  forenoon  in 
individual  rambles  tkrough  the  lalaDd  Park,  and  then,  after  a  brilliant 
lecture  on  the  falls  by  Mr.  Q,  K,  Gilbert  in  the  Opera  House,  a 
circular  trip  wa«  made  on  the  electric  cars  around  the  gorge.  The 
tremendous  works  for  the  new  electric  power-house  on  the  Canadian 
side  were  well  worth  seeing,  though  they  have  (temporarily  it  is  to 
be  hoped)  destroyed  the  beautiful  Victoria  Park.  A  lees  excusalile 
blemish  on  the  Canadian  side  was  a  gigantic  advertisement  disfiguring 
the  whole  view,  and  sufficient  by  the  grossness  of  its  inappropriateness 
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to  make  every  Britiah  Bobject  for  ever  forswear  the  oommodity,  the 
Mme  of  which  disgraced  one  of  the  grandest  sights  of  the  Empire. 
Ihe  American  side  of  the  falls  is  kept  in  perfect  taste.  From 
Block's  monnment  at  the  edge  of  the  Niagara  escarpment  on  the 
flyiadian  aide.  Prof.  Davis  explained  the  geographical  history  of  the 
diitnct. 

The  whole  of  Saturday,  September  17,  was  spent  in  Chicago, 
vhere  ihe  scientific  meeting,  at  which  a  few  short  papers  were  read 
to  a  nngnlarly  appreciative  audience,  was  arranged  by  Miss  Zonia 
Baber,  the  secretary  of  the  Chicago  Geographic  Society.  The 
lathoritiea  of  the  University  received  the  Congress,  and  President 
W.  B.  Harper  gave  a  brief  address  of  welcome,  which  was  responded 
to  by  Commander  Peary. 

The  buildings  of  the  university  were  visited,  and  the  various  de- 
partments iuspected.  A  drive  through  the  large  parks  and  a  visit 
to  the  Field  Columbian  Museum  filled  up  the  time  before  dinner. 
Afterwards  such  of  the  members  as  were  not  too  much  fatigued  with 
the  heat  and  hurry  of  the  day,  or  baffled  in  the  endeavour  to  find 
the  building  by  ignoring  the  guides  provided,  took  part  in  a  reception 
by  the  Chicago  Historical  Society  in  their  interesting  fire-proof  hall, 
iriiere  there  is  no  wood,  the  very  chairs  and  picture-frames  being  all 
of  metal. 

Next  day  was  spent  in  travelling  to  St.  Louis,  where  the  Congress 
partially  merged  itself  in  the  International  Congress  of  Arts  and 
Scienoes,  both  being  held  in  the  noise  and  glare  of  the  largest 
International  Exposition  which  ever  was  held  or  probably  ever  will 
be.  The  great  defect  of  this  great  Exposition  was  its  size,  and  the 
absence  of  any  guide-book  to  indicate  the  objects  of  special  geogra- 
phical or  general  scientific  interest  was  much  felt.  The  multitude  of 
interests  represented  in  the  daily  programme  of  the  Exposition  fairly 
iwamped  the  Greographical  Congress,  while  the  inadequate  accommo- 
dation, and  imperfect  organization  for  the  many  separate  meetings  of 
this  and  the  Congress  of  Arts  and  Sciences  made  attendance  on  them 
neither  easy  nor  satisfactory.  At  the  meeting  of  the  Geographical 
Section  of  the  latter  Congress  neither  chairman  nor  secretary  nor  any 
representative  of  the  committee  of  arrangements  appeared,  and  but 
for  the  presence  of  Prof.  Israel  C.  Hussell  and  Prof.  Chamberlain,  who 
voluntarily  assumed  these  duties,  the  meeting,  which  was  attended  by 
about  thirty  persons,  could  not  have  taken  place. 

There  was  a  general  session  of  the  Geographical  Congress  on 
Tuesday,  the  20th,  meetings  of  the  section  on  Anthropogeography  on 
the  21st  and  22nd,  and  of  the  historical  section  on  the  22nd,  the 
programme  of  each  of  which  contained  a  considerable  number  of 
papers. 

Commander  Peary  gave  a  reception  one  evening  on  the  deck  of 
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the  **  Arctic  Ship  DlBooveror,"  a  showman's  copy  of  the  Windward  in 
the  ice,  and  he  delivered  a  popular  lecture  in  the  Festival  Hall,  the 
great  central  building  of  the  Exposition,  on  the  evening  of  Thursday, 
September  22,  at  the  close  of  which  the  Eighth  International  Goo- 
graphical  Congress  was  finally  adjourned. 

So  far  as  the  Exposition  itself  was  concerned,  there  was  general 
unanimity  in  the  opinion  that  the  greatest  ioterost  geographically 
attached  to  the  Philippine  exhibit.  This  included  a  gigantic  map  of 
the  Philippine  Islands  represented  on  the  true  curvature  uorresponding 
to  the  scale,  and  surrounded  by  a  raised  platform  which  made  it 
poBsible  to  study  every  part  of  it  in  detail.  In  addition  to  exhibits 
of  the  typical  pr(.»ducts  of  the  islands,  there  were  groups  of  natives 
of  various  aboriginal  tribes,  dwelling  in  villages  which  were  admirably 
arranged,  and  carrying  on  their  usual  pursuits. 

After  the  week's  immersion  in  the  cosmopolitan  chaos  of  the 
Exposition,  the  substantial  comfort,  rest,  and  quiet  of  a  special  Pullman 
train  un  the  splendidly  equipped  Atchison,  Topeka,  and  Santa  Fe 
railway  afforded  most  welcome  relief  to  a  large  party  who  undertook 
a  tour  to  the  Grand  Canyon  of  the  Colorado  river  in  Arizona,  and 
onward  into  Mexico,  where  they  became  guests  of  President  Diaz.  The 
earlier  portion  of  the  trip  was  an  unclouded  succesa,  though  later  a 
heavy  rainstorm  and  *'  washouts  **  on  the  line  caused  delay  and  dis- 
comfort.  Visits  were  paid  to  several  settlements  of  the  Pueblo  Indians 
and  to  the  natural  wonders  of  the  Grand  Canyon  and  the  Petrified 
Forest,  both  of  them  unique  each  in  ita  own  way.  The  impressivenees  of 
the  Canyon  traneoends  that  of  Niagara  itself.  The  train,  after  running 
for  hundreds  of  miles  over  the  waterless  plains  of  New  Mexico  and 
Arizona,  rising  gradually  to  7C00  feet  above  8ea-le%*el  with  hanllj 
a  hill  to  be  seen,  stops  suddenly  on  the  edge  of  a  chasm  oOOO  feet  in 
vertical  depth  and  more  than  10  miles  across,  its  sides  carved  into 
intricate  systems  of  pillars  and  buttresses  of  the  most  brilliantly  con- 
trasted oolours,  while  on  the  plateau,  rather  more  than  halfway  down 
the  luxuriant  green  bordering  a  tributary  stream  seems  to  be  rich  graaa, 
until  the  descent  of  the  Bright  Angel  Trail  reveals  it  in  its  true 
character  of  a  grove  of  tall  willows. 

Throughout^  this  trip  the  presence  of  Prof.  Davis,  Prof.  R.  T.  Hill, 
and  Prof.  Penck  ensured  that  no  feature  of  the  geography  was  passed  by 
without  its  full  bearings  being  explained  ;  while  the  ininite  incidents 
of  the  journey,  with  many  changes  of  time-tal>le  and  minor  modificatiomj 
of  route,  were  watched  over  by  Dr.  BlacCormick,  as  secretary  of  the 
Congress,  and  Dr.  Day,  who  took  charge  of  the  transportation  arrange* 
meuts. 

The  general  iiupressions  left  upon  the  mind  by  the  whole  visit  to 
America  is,  that  the  Congress  attracted  less  public  notice  and  drew  far 
sDialler  audiences  than  in  London  or  Berlin,  but  that  the  people  who 
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did  attend  were  keener  in  their  interest  and  more  whole-hearted  in 
their  devotion  to  the  study  of  geography  than  corresponding  audiences 
ID  the  old  world.  The  hospitality  of  the  fonr  geographical  societies 
which  took  a  share  in  entertaining  the  Congress— those  of  Washington, 
Philadelphia,  New  York,  and  Chicago,  to  ennmerato  them  in  the  order 
of  the  priority  of  their  opportunities — was  alieolntely  nnboiinded,  and 
the  expense  incurred  by  them  must  haye  been  great.  Although  a  few 
Mrnes  have  been  mentioned  in  the  coarse  of  this  report,  it  has  been 
impofisible  to  refer  to  more  than  a  small  fraction  of  the  number  who  cut 
ihort  their  holidays  and  ungrudgingly  gave  up  their  time  ttj  th« 
entertainment  and  guidance  of  fellow-geographers  from  other  oountries. 
To  the  officers  of  all  these  societies  the  thanks  of  all  the  delegates 
were  specially  due,  and  although  the  circumstances  of  the  concluBion  of 
the  Congress  were  not  favourable  for  an  adequate  expression  of  thanks 
m  detail,  the  American  hosts  commanded  the  gratitude  of  the  geo- 
graphers of  all  countries. 

RESOLUTIONS  ADORED  BY  THE   EIGHTU  INTERN ATIONAL 
GEOGUAPniC  C0XQKE8S,  SETO^MBER   13,  1004. 

The  folio wiog  resolutioDfl  have  been  forwarded  officially : — 
Rules  for  Otographic  Names, 

Local  names  are  as  far  as  poasihle  to  he  preserved,  not  only  in  those  regiont 
whift  already  eatabUshed,  but  also  io  wild  regions.  They  ahould  on  this  account 
be  determined  with  all  the  accuracy  poeaible. 

Where  local  names  do  not  exiat  or  cannot  be  disooTered,  the  names  applied 
\f  the  first  discoverer  should  be  n§ed  until  further  iDvestigatioD.  The  arbitrary 
illtriog  of  historical,  loT)g-exigtent  namea,  well  known  act  oniy  in  common  use, 
Wt  Also  in  science,  is  to  be  regarded  as  extremely  un advisable,  and  every  means 
abould  be  employed  to  resiet  such  alterations*  Inappropriate  and  fantastical  namee 
i;«  to  be  replaced,  as  far  as  poadble,  by  local  and  more  appropriate  name?* 

The  above  rulea  are  not  to  be  rigorously  construed,  yet  they  should  be  followed 
to  a  greater  extent  than  heretofore  by  travellera  and  in  Bclontific  works.  Their 
pahlication  in  periodicals  as  the  opinion  of  Congress  will  probably  prove  of  great 
««ight.  Although  in  recent  years  many  ufEclal  systems  of  determination  of 
geographic  names  have  been  enunciatedj  we  have  still  evidence  of  the  very  sltglit 
tuAuenoe  which  the  wishes  of  the  International  Geographic  Congresses  exert  o?er 
tbfl  dedaiun  of  the  official  authontiea.  To  this  geographical  souietiea  are  urged  to 
give  wide  publicity. 

IntrodmUon  of  thti  Prttctiondl  Scales  of  Maps. 

The  Seventh  International  Geographic  Congress  expressed  the  urgent  wish  that 
ttpoa  all  charts,  including  those  published  by  those  lands  Btill  omploylng  the 
Engliih  and  lluasian  systems  of  measurement,  along  with  the  scale  of  geographic 
0(>i<irditLauce,  that  the  scale  of  reduction  ahould  he  expressed  in  the  usual  fractional 
form,  1 :  j^  and  that  the  latter  he  added  to  all  lists  of  charts  covering  land  and  sea, 
aad  requests  the  executive  committee  of  the  Congress  to  bring  this  decimon  to  the 
attention  of  all  governments,  geographical  societies^  and  establishments  engaged 
in  the  publication  of  charts* 
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The  advauiage  to  be  derired  from  the  support  of  this  resolution,  wbicb  bas 
it«  origin  witb  the  editor  of  Petermanns  MiUheilungen ,  and  the  extensive  disaemi- 
nation  of  the  resolution,  is  at  onoe  evident.  In  English  publicationd  a  custom  bat 
arisen  of  adding  a  statement  of  the  ratio  1 :  x  to  the  usually  employed  x  miles  ta 
one  inch.  In  America  the  custom  bas  arisen  of  going  even  a  step  beyond  this, 
namely,  the  addition  of  the  ratio  of  reduction  baa  led  to  the  direct  application  of 
the  decimal  system  in  the  units  of  measure  adopted  upon  the  charts. 

To  this  geographical  societies  are  urged  to  give  wide  publicity. 

The  D^imal  System. 

The  Seventh  National  GeograpMo  Congress  expresses  itself  in  favour  of  a 
uniform  sjstem  in  alt  geographical  researcbea  and  discussions,  and  it  recommendi 
for  thia  purpose  the  employment  of  the  metric  system  of  weights  aod  measures,  at 
also  the  employment  of  the  Centigrade  thermometric  scale. 

It  is^  moreover,  highly  desirable  that  tbere  should  always  be  added  to  atate- 
ments  of  the  Fahrenheit  and  the  Koaumur  scales  their  equivalent  upon  the  scab 
of  Celsiua* 

Similar  is  this  question  of  the  metric  sjatem,  nvbicb  reaches  even  more  deeply 
than  the  former  into  the  well-establisbed  cuatoms  of  daily  life,  and  has  provod  not 
without  value  in  promoting  international  uniformity  and  simplicity.  Although 
the  metric  syBtem  of  weights  and  measures  has  made  slow  progress^  and  this  alone 
through  the  portals  of  aolentiie  work,  its  application  to  geophysics  and  geography 
bas  already  made  a  fair  beginning.  In  England  a  special  organization  entitled 
the  Decimal  Association  has  taken  charge  of  the  matter.  The  Commonwealth  of 
Aufltralia  bas  entrusted  the  subject  to  a  commiesioa.  We  are  without  knowledge 
of  the  efforts  in  this  direction  thus  far  made  in  BuBaia. 

To  this  geographical  aocietiea  are  urged  to  give  wide  publicity. 

Standard  Time, 

Kesolved,  in  view  of  the  fact  that  a  large  majority  of  the  nations  of  the  world 
have  already  adopted  systems  of  standard  time  based  upon  the  meridian  of  Green* 
wich  as  prime  meridian,  that  this  QougreeB  is  In  favour  of  the  universal  adoption 
of  the  meridian  of  Greenwich  as  the  basis  of  all  systems  of  standard  time. 

Publication  of  Pliotographt. 

It  is  suggested,  by  the  lantern  slides  shown  by  Mr.  Siebers  and  by  the  pboto- 
graphfl  by  Mr,  Willis,  that  it  is  desirable  that  in  these  and  the  cases  of  other 
exploring  travellers  photographs  of  geographical  signiBcaoce  might  be  published, 
and  accompanied  by  short  explanatory  notes,  so  that  they  may  form  collections  of 
representative  physical  features  of  diBferont  parta  of  the  world. 


MR.  H.  L.  REID'S  JOURNEYS  IN  PORTUGUESE  EAST  AFRICA.* 

The  following  notes  are  taken  from  tbe  accotint  of  two  ©iploring  trips 
in  the  region  north  of  tbe  Pungwe  ri¥er,  Portuguese  Ea^t  Africa,  sent 
to  QS  by  Mr.  E*  L.  Eeid^  who  has  twice  traTersed  the  distriot  for  the 
purpoeeB  of  sport,  in  1900  and  1902»  making  a  rough  survey  of  the 
country  with  the  prianiatio  compase.  The  accompanying  sketch-map 
shows  the  results  of  his  survey,  which  adds  a  considerable  amount  of 

♦  Map,  p.  120. 
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detail  (o  the  best  tnaps  hitherto  available,  wbicb  have  been  based  mainly 
on  that  oom piled  by  Mr.  Bavenatein  and  published  in  the  Journal  for 
JaoBary,  1895,  on  which  the  romtea  of  Andrada  aod  other  Portngueee 
eiplorere  of  this  dietriot  were  laid  down.  HaviDg  with  him  no  inatru- 
meats  for  acourate  determination  of  positions,  Mr.  Reid  hae  been  obliged 
to  take  these  earlier  maps  aa  the  baais  for  his  own,  filling  in  the  detailfli 
however,  from  observations  on  the  march  or  in  camp. 

On  the  seoond  and  more  important  trip(Aogu8t  to  December,  1902), 
Mr.  Reid  started  north  from  Musasa  le  Baron,  a  station  of  the  Gorongoza 
Company,  situated  at  the  lower  end  of  the  flat  island  of  Manangora, 
wliich  lies  between  the  Pang  we  river  and  its  branch,  the  Dingi-Dingi 
(the  latter  the  larger  stream,  and  the  one  always  used  to  travel  by). 
Crossing  the  Dingi*I>ingi  by  a  ford  east  of  Mapanda's  village,  he 
rBiched,at  the  junction  of  this  river  with  the  Urema,  the  sit©  of  the  old 
Portngueee  station,  known  as  Laforte,  and  continued  north  across  the 
flats  of  the  Urema  valley,  crossing  a  number  of  small  rivers  whioh 
desoend  from  the  Nyamonga  range,  and  flow  west  towards  the  Urema. 
Kakaia,  shown  on  existing  maps  as  an  important  place,  is  reaUy  repre^ 
sented  only  by  one  hut  presided  over  by  a  Portuguese  trader,  half  a 
mile  from  Bomba,  the  village  of  the  chief  Mwanambu  Mtonia.  Beyond 
tluB  the  paths  near  the  Urema  are  only  used  during  the  dry  months, 
ibe  best  path,  passable  at  all  seasons,  striking  oGf  to  the  north-east. 
Following  this,  Mr.  Keid  found  that  the  matted  grass  of  the  Urema  flats 
gave  place  to  a  finer  kind,  with  bush  and  forest,  though  the  streams 
were  stUl  marked  by  great  flats  (**  tando  ")  dotted  over  with  baobabs. 
Whore  crossed,  some  of  these  streams  were  running  strongly  with  clear 
water,  but  most,  if  not  all,  lose  themselves  in  sand  before  reachitjg  the 
Urema,  to  which  paths,  used  by  fishing  parties,  lead  across  the  tando 
from  the  villages.  It  is  here  known  as  Kombedzi,  and  further  north 
aa  the  Mukwa*  Beyond  Mapakuti  the  country  rose  rapidly,  and  was 
intersected  by  high  ridges  sparsely  forested.  Some  of  the  streams 
croBood  oontained  numbers  of  fossil  shells  in  their  beds.  Majamba,  the 
headquarters  of  the  Portuguese  delegate  for  Sherlngoma,  was  passed,  and 
Ibe  highest  point  reached  at  the  village  of  the  chief  Nyabava,  the 
centre  of  a  grain  district.  Beyond  this  the  country  falls  agaiu,  the 
forest  giving  place  to  thickets  and  grass,  with  Borassus  palms.  Before 
roaching  the  site  of  the  old  Portuguese  fort  at  Gudo,  the  country  became 
poor  and  sparsely  inhabited.  No  rain  had  fallen  for  months,  water  was 
acaroe  and  bad,  while  no  food  was  to  be  obtained  for  the  men.  At 
Saboko,  whence  a  fine  view  was  obtained  across  the  Zambezi  to  Mount 
Hofambala,  it  was  necessary  to  turn  back,  the  country  nearer  to  the 
Ifnkwa  being  explored  during  the  homeward  march.  The  river,  known 
also  as  the  Zangwi,  here  showed  plain  signs  of  running  towards  the 
Zambed,  though  the  natives  say  that  during  a  high  flood  in  the  latter 
the  direction  in  reversed.  The  water  is  here  very  salt  and  bad  to  drink. 
No.  I. — Jakdarv,  1905.]  F 
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Further  sotith  there  is  no  well -defined  channel  for  a  considerable 
distance,  and  a1>rea6t  of  Nyabava'e  the  tando  was  quite  flat  and  water- 
less for  miles,  though  there  are  places  where,  in  heavy  floods^  tlie  water 
mnst  spread  over  a  width  of  10  to  15  miles.  The  exact  spot  where  the 
turn  of  the  water  takes  place  is  thus  difticult  to  define.  After  passing 
Njabava's  onoe  more,  Mr.  Heid  took  the  lower  road  over  the  flats,  finding 
game  fairly  abundant,  and  got  back  to  Bomba  on  November  3. 

From  Bomba,  JVIr.  Eeid  made  some  trips  over  the  low-lying  deltaio 
tract  between  the  Urema  and  Dingi-Dingi,  which  is  passable  only  at  the 
driest  time  of  the  year.  The  Zangwi,  which  runs  across  it,  is  more  a 
succession  of  swamps  than  a  river,  but  always  contains  water  in  a  more 
or  less  well-defined  channel*  The  flats  on  this  aide  are  pretty  thickly 
inhabited  by  an  agricultural  population^  and  the  wine  palm  is  abundant, 
groves  of  it  extending  to  the  edge  of  the  Snngwe  plains.  The  ^dew 
across  the  tando  on  emerging  from  the  timber  is  rendered  striking  by 
the  effects  of  mirage.  A  route  for  the  hill  country  of  Gorongoza  was 
taken  along  the  edge  of  the  palm  forest.  The  Muzikazi  was  crossed 
(its  water  l>eing  salt  and  bad),  and  a  camp  formed  near  the  foot  of  the 
mountains  at  Mombezi.  Basalt  was  seen  here  both  in  the  high  ground 
and  in  the  plain.  Going  north,  ^fr.  Reid  crossed  many  streams  ruimiBg 
with  clear  cold  watei-,  and  rtsached  the  Vanduzi  (the  upper  course  of 
the  Suogwe),  a  fine  stream  with  water  pouring  over  huge  boulders.  It 
may  be  considered  the  real  head  stream  of  the  Urema,  The  soil  along 
the  banks  seems  very  rich,  and  the  country  is  thickly  settled,  though 
here,  as  elsewhere,  the  people  were  suffering  from  the  prolonged  drought. 
This  soon  afterwards  broke  up,  and  Mr.  Reid  decided  to  return  to  the 
coast,  making  his  way  with  some  difficulty  down  the  Urema,  which 
was  blocked  with  a  kind  of  sudd  18  inches  thick  in  places.  The 
Tung  we  was  very  low,  and  the  influence  of  the  tide  was  distinctly  felt  as 
far  up  as  the  junction  with  the  Dingi-Dingi. 
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HYDROGRAPHY  OF  THE   ANDES,^ 

By  Dr.  J.  W.  EVANS. 

Ak  exaaii nation  of  the  couHguratlon  of  the  Andean  region  will  show  at  ooce  that 
it  ia  closely  related  to  tho  direction  of  the  prevailing  winds  and  cooaequent  dis* 
tribution  of  the  rainfall  The  watershed  appears  almost  invariably  to  take  a  line 
removed  &d  much  ad  possible  from  the  direction  from  which  the  winds  blow  that 
briog  the  moisture  to  the  mountains. 

In  the  extreme  north,  in  the  region  of  the  north-east  trades,  the  rivers  flow 
north-uorth-eiistward  parallel  to  the  Pacific  coast  from  as  far  south  as  lat.  2®  N, 
to  the  Caribbean  sea. 

In  Southern  Colombia  and  Ecuador,  where  winda  laden  with  moisture  reach  the 
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mountains  both  from  tlie  east  an^  west,  tlie  waterabed  rttos  irregulifly  through  the 
centre  of  the  mount^n  area ;  while  in  the  long  stretch  from  the  north  of  Peru  to 
about  33^  S,,  throughout  which  aoutb-eastern  winds  prevail,  the  hydrogmphio 
divide  that  limita  the  Pacific  draiDageikeepB  well  on  the  western  eide  of  the  great 
Andean  plateauF,  and  the  drainage  of  the  monotain  region  to  the  east  either  flows 
into  the  Atlantic  or  never  reaches  the  sea.  Further  to  the  eoutb  north* westarlj 
winds  replace  those  from  the  opposite  direction,  and  the  watershed  shifts  to  the 
eastward.  Front  lat.  41^  to  the  southern  extremity  of  the  continent  it  follows  the 
eastern  foothills  of  the  Andes*^ 

In  the  region  of  east  winds  most  of  the  rivers  that  drain  the  A.ndes  traverse 
the  loftiest  ranges  in  deep  gorges  from  west  to  east ;  while  in  the  latitudes  where 
west  winds  prevail,  the  mam  chain  is  repeatedly  passed  m  the  opposite  direction  by 
rivers  on  their  way  to  the  Pacific. 

The  relation  which  I  have  shown  Lto  exist  between  the  winds*  rainfall,  and 
rivers  of  tbe  Andes  furnishes  evidence  that  through  the  long  ages  during  wbiob 
the  present  hydrographical  system  has] been  worked  ont,  the  direction  of  the  winda 
and  distribution  of  the  rainfall  have  remained  essentially  the  same,  though  minor 
variations  have  no  donbt  takea  placep  The  exact,  manner  in  which  these  meteoro- 
logical coodibions  have  iniuenced  the  rivers  remains  to  ba  considered. 

The  most  obvious  explanation  is  that  the  courses  of  the  rivers  have  been  "  cut 
back  *'  by  the  operation  of  rain  and  other  subaerial  denuding  agents,  but  my  own 
ohBervations  in  the  Andes  have  led  me  to  believe  that  this  process  is  too  slow 
among  bard  rocks  to  account  completely  for  the  present  configuration  of  tho 
fiver  system,  though  no  doubt  it  has  had  its  share  in  bringing  it  about* 

In  my  recent  paper  on  CaupoHcan  I  have  given  reasons  for  belie ving  that  in 
Bolivia  and  the  south  of  Peru  the,  true  explanation  lies  in  the  fact  that  the  rivers 
that  traverse  the  great  mouDtaio  ranges  from  the  lee  (western)  to  the  windward 
(eastern)  side  are  older  than  those  ranges,  and  have  been  able,  with  the  help  of  an 
abundant  rain-supply,  ti>  wear  down  their  channels  as  the  mountains  rose  acrose  tbeir 
paths,  while  the  streams  that  do  wed  In  the  opposite  direction  were  liable  to  have 
their  courses  barred  by  earth- movements  across  their  line  of  flow  during  a  period 
of  rainlessneas  cau^d  by  the  rise  of  mountains  to  the  windward, 

I  am  persuaded  that  similar  reasoning  will  suffice  to  explain  the  hydrography 
of  the  Andes  throughout  their  length.f 

in  Fati^onia  the  gorges  through  the  Andes  are  not  the  work  of  the  strea^^f 
which  now  occupy  them,  and  which  date  only  from  the  last  and  stiU  inoompl|^^| 


•emergence  of  the  southern  portion  of  the  continent  from  the  sea.  They 
-excavated  by  older  and  longer  rivers  that,  before  the  Andes  were  raised,  flowed 
from  a  region  of  ancieot  rocks  in  Eastern  Fatagonia,t  now  almost  completely 
bidden  under  the  detritus  laid  down  in  periods  of  submergence  in  Secondary  Mid 


*  Except  for  a  short  distance,  whercj  it  withdraws  to  the  oentralline  of  the  Cordillera, 
+  Tbo  inland  systems  uf  draiimge  of  the  central  and  eastern  Andes  between  lat, 
14^  8.  and  3a°  S  are  due  to  the  fact  that  tbe  supply  of  moisture  carried  by  the  soath* 
<imi  winds  that  jiasa  over  the  comparatively  cool  Argentine  pampas  is  lesii  than  that 
brought  by  tbe  similn  r  winds  tho  t  blow  over  the  warm,  well-wat«red  Amaaonian  rcgioD 
further  iwjrth,  whioli^muBt  yield  almost  as  much  moisture  as  an  inland  sea.  Even  in 
occanio  regions  the  trade  winds  contain  less  moisture  the  greater  the  distance  from 
the  equator.  The  whole  of  the  urea  included  in  these  inland  systems  appears  at  one 
iioie  or  another  to  have  drained  into  tlie  Atlantic^ 

t  See  Dr,  F.  P.  Moreno^  **  Explorations  in  Patagonia,"  Gtograjfhiaal  Journal,  vot 
14.  p-  367. 
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Tertiary  timea.*  Thee©  rivers  ooDtinued,  with  tlie  help  of  the  rainfall  brought  by 
the  weaterc  winds,  to  keep  open  their  channels  while  the  earth-foldings  occurred 
which  formed  the  present  Cordillera. 

The  accumiuktioDB  during  periods  of  depreAsion  of  marine  deposits  derived  from 
the  denudatioQ  of  the  mountain  slopes  or  the  eruption  of  Tolcanoes  has  sometimes 
shifted  the  watershed  in  the  intervening  epochs  of  elevation  westward  to  the 
gorges,!  but  with  the  help  of  the  rains  from  the  north- west  the  Paci6c  streams  at 
once  commenoed  to  cut  their  way  1>ack  to  the  eastward  through  the  nnoonsolidatod 
material  that  filled  the  old  channels;  and  in  many  places  the  prooesa  is  atill 
going  on. 

The  history  of  the  rivers  of  the  region  has  been  complicated  by  suhMquent 
«arth' movements  that  have  raised  new  subsidiary  elevations  to  the  east  of  the  main 
axis  and  depressed  the  intervening  valleys,  and,  during  the  last  submergence,  by 
arctic  conditions^  that  clothed  the  mountain  slopes  that  remained,  above  the  sea- 
level  with  enormous  glaciers,  which  penetrated  at  their  base  far  down  below  the 
aurface  of  the  ocean,  and,  when  the  land  was  raised  and  the  climate  became  milder^ 
left  the  deep  lake-basins  that  fringe  the  eastern  margin  of  the  Cordillera. 

In  the  extreme  south  there  are  fiord  s,  such  as  Otway  water  and  the  wet  tern 
part  of  the  Straits  of  Magellan,  which  are  ancient  river  valleys  still  submerged 
in  the  sea.  The^  too  were,  I  belle ve^  carved  out  by  ancient  streams  that  flowed 
into  the  Pacific  before  the  Andes  rose  across  their  paths. 

It  is  not  only  io  the  Andes  that  we  find  evidence  of  similar  relations  between 
the  winda  and  rivers ;  there  are  many  other  parts  of  the  world  where  con* 
siderations  Buch  as  those  I  have  suggested  will  throw  light  on  the  present  hydro- 
graphy and  assist  us  in  reading  the  history  of  the  past.  The  long  peritxi  during 
which  the  meteorological  conditions  la  the  Andean  region  have  remained  com* 
paratively  unchanged,  and  the  north  and  south  extension  of  the  mountains,  render 
it  a  peculiarly  favourable  area  for  recognizing  the  cfTects  of  the  prevalent  winds  in 
different  latitudes  on  the  river  8yatem4 


Sir  Thouas  Holbich  ;  Whilst  I  agree  with  the  general  deductions  which 
Dr.  Erans  has  drawn  from  the  conformation  of  the  Andes,  viz.  that  the  watershed 
appears  to  shift  gmdually  away  from  the  direction  in  which  the  wind  blows,  I  think 
that  there  are  certain  very  imix^rtant  exceptions  to  the  rule,  particularly  in  the 
aouthem  part  of  the  Andeii.  I  am  not  acquainted  with  the  northern  section,  but  aa 
regards  the  Patagonian  Andes,  I  have  had  the  opportunity  of  looking  pretty  closely 
into  their  structure^  and  I  found  that  the  watershed  there  zigzags  backwards  and 
forwards,  not  by  any  means  always  along  the  eastern  foot  of  the  hilla,  but  sometimea 
approaoliiiig  so  closely  to  the  Pacific  shore  that  it  had  to  be  condemned  as  a  poeaible 


•  These  rivers  appear  to  have  followed  the  still  older  tranaverae  and  longitndinal 
valleya  of  the  ancient  axis  of  elevution  which  stretched  from  north-west  to  south -eaat. 
Set'  Dr.  Hanfi  Steffen,  **  Tho  Patagonian  Cordillera  and  its  Main  Rivers  between  41* 
atnd  48*^  South  Liititudi*/'  (jeographical  Jourmil,  vol.  16,  p,  38, 

t  The  great  river  valleys  of  the  pampas  have  been  excavated  in  the  oonrae  of 
suecesaive  elevations,  at  times  when  the  Wdter^hi^d  retained  its  western  position.  They 
probably  foUowod,  iu  the  first  plactj,  the  line  of  the  valleys  of  the  ancle  at  westward- 
flowing  riyais  covered  by  deep  acoumnlations  of  sediment,  but  atill  represented  by 
depressiona. 

X  The  inset  map  illustrating  the  rainfall  of  the  Andes  can  only  be  Regarded  aa 
diagrammtitic,  au  materials  for  an  accurate  representation  of  the  rainfall  are  wanting 
throughont  the  greater  part  of  the  area* 
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booadMry,  becftOie  it  gave  mstifficieDt  hold  on  the  Pacific  cout  to  Chile.    Tho 
piadpal  esoeption  ie  at  a  poiat  Dot  marked  on  the  map  erhiblted.    Lakes  Viedma 
tod  Argeotma  both  hare  an  Atlantic  outlet ;  and  the  watershed  of  the  continent, 
ito  main  diTide»  ia  situated  bo  far  to  the  weat  of  them  aa  almost  to  overlook  the 
•ea.    Aa  the  two  lakea  occupy  oonaiderable  apace^  this  ia  a  big  exoeption  to  the 
f«|i;  bat  atiU  I  think,  on  the  whole,  that  rule  holds  good.     Dr.  Erans  mentioned 
aomtbiiig  about  L&ke  Bueuoa  Aires.     Lake  Baenoa  Aires  ia  a  very  remarkable 
Ifiinigimpliical  feature,  and  I  am  not  quite  sure  that  I  know  of  any  othur  like  it 
ilKvbere.     A  very  curious  feature  occurs  with  regard  to  the  source.     Lake  Buenoa 
iifea  drawn  moat  of  its  waters  from  northern  glaciers  by  means  of  a  biggish  river 
the  Feniz.     For  about  30  miles  that  river  holds  its  own  aa  an  important 
i,  until  it  divides  into  two  cliauools,  one  flowing  to  the  lake,  and  throagh  the 
lake  to  the  Paeifie,  and  the  other  to  the  Atlantic,     What  are  we  to  call  such  a 
feature  aa  Ibat  ?     The  river  itself  becomes  the  actual  water-divide  of  the  country, 
la  lar  a*  I  cam  aee,  rather  upaetting  the  usual  theories  of  a  divoriium  aquurium, 
fhmm  waa  anotlier  point  about  Dr,  Evans's  address  with  which   I  hardly  agree. 
Ba  mfK  **  I^  Patagonia  the  gorges  through  the  Andes  are  not  the  work  of  the 
awma  wbich  noir  occupy   them,  and  which  date  only  from  the  last  and  still 
iiMomplete  emergence  of  the  southern    portion   of   the  continent  from  the  sea. 
They  were  excavated  by  older  and   longer  rivers  that,   before  the  Andes  were 
laiatd,  flowed  from  a  region  of  acicient  rocks  in  Eastern  Patagonia,  now  almost 
iompletely  hidden  under  the  detritua  laid  down  in  periods  of  submergeooe  in 
Seooodary  and  Tertiary  times.     These  rivers  continued,   with   the  help  of  the 
ramfall  brought  by  the  western  winds,  to  keep  open  their  channels  while  the  earth- 
foldmga  occurred  which  formed  the  present  Cordillera.*'    I  have  often  discuaaed 
Itea  quiaatioa  with    the  well-known   Argentine   acientist,   Br.  Moreno,  and  Dr. 
Hermo  waa  of  opinion  that  there  was  no  evidence  of  aotecedent  drainage^     That  ia 
10  my.  ^^  Uned  the  rivers  have  taken  have  not  existed  from  all  times,  but  their 
olraocdiDarily  irregular  course  has  been  determined    by  the   linea  of  weakest 
fvAstanoe,  probably  due  to  volcanic  action.    Nor  can  I  agree  that  the  general  oon- 
CamifttioQ  of  the  Andes  has  remained  the  same  for  so  very  long.     It  h  certain  that 
vc^  great  changes  in  altitude  have  taken  place  in  different  parta  of  the  Andes 
lata! J*    Some  parts  are  still  rising,  some  falling.    There  is  no  general  elevation ; 
there  la  no  general  depresaion.     In  one  place  you  will  find  forests  aubmerged  under 
tlia  aea»  ftod  not  lar  away  you  will  find  modern  aheUs  on  the  cUCTedge  hundreds  of 
feet  above  your  head,     I  might  al&<j  remark  that  with  these  constant  chanifes 
in  tbe  elevation  that  have  taken  place,  the  lake  region  of  South  America  baa 
ita  outlet  constantly,  sometimes  on  the  one  side  ao<l  aometimea  on  the 
I  think  Br.  Evans  is  right  in  naying  that  the  majority  of  the  lakes  have 
EK)«  a  weatward  outlet  into  the  Pacific  ;  but  a  great  many  still  have  outlets  to  the 
A*i*i*fti*»^  and  in  almost  every  case  in  which  we  observed  the  present  conformation 
ef  iboiB  lakee^  we  found  distinct  evidence  of  a  former  exit  to  the  Atlantic. 

Mr.  R^  D.  OLDHaK  desired  to  express  hia  admiration  of  Dr.  Evans's  very  interest- 
ing p^av^*  lu  it  the  good  old  idea  of  aotecedent  drainage  hod  been  accepted  whole* 
iMBftediy — an  idea  which  was  bjth  popular  and  venerable,  and  consequently  to  be 
inaced  with  respect.  It  had  been  fully  established  in  certain  cases,  such  as  the 
I  of  the  Himalayan  rivers  through  the  aub-Himalnyan  ranges,  and  of  the 
I  valiey  in  England^  but  he  was  unaware  of  any  instance  where  it  had  been 
pravred  ibat  a  river  had  been  able  to  cut  down  its  channel  aud  maintain  its  course 
aeaoae  anything  which  could  be  described  aa  a  mountain  raoge,  while  in  ail  the 
eMblished  cases  the  source  of  ths  river  was  in  a  higher  range  than  that  acroaa 
vhtch  ice  course  had  been   maintained.    The  case  of  the  Indus  and  Brahmaputra 
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had  been  referred  to,  and  thougli  he  stood  committed  to  the  DOtion  that  the  course 
of  ttieee  rivers  across  the  Himalayas  was  older  than  thoBe  mountain?,  yet,  since 
the  date  of  the  publications  in  which  this  view  bad  been  accepted,  be  had  seen 
cause  to  modify  bis  opinion,  and  was  more  and  more  inclmed  to  accept  the  alterna- 
ttye  explanation  of  capture,  an  explanation  which  certainly  seemed  the  most 
probable  one  in  the  case  of  the  Sutlej.  On  the  western  frontier  of  India  many  of 
the  gorges  which  were  ordinarily  explained  by  the  theory  of  antecedent  drains^© 
seemed  to  him  more  probably  cases  of  capture.  He  did  not  think  that  Dr,  Ev'ans 
had  made  suSicient  allowance  for  the  rapidity  with  which  erosion  and  cutting 
back  of  valleys  might  take  place  in  rising  mountains.  He  had  found  that  the 
Scind  valley,  which  drains  into  Kashmir  from  the  north,  had  extended  its  valley 
by  20  miles,  and  at  one  place  the  old  Talley-level  stood  over  2000  feet  above  the 
present ;  the  whole  of  this  ieogthening,  aa  well  as  the  2000  feet  of  erosion  through 
hard  limestone,  having  taken  place  since  the  last,  and  least  considerable,  extension 
of  the  glaciers— that  is  to  say,  since  a  date  which  is  certainly  not  older  than  the 
cloee  of  the  Glacial  period.  In  view  of  these  considerations,  he  was  inclined  to 
think  that  the  close  relation  between  the  direction  of  the  prevailing  winds  and 
the  position  of  the  watershed,  which  Dr,  Evans  had  described^  indicated  that  the 
present  hydrography  of  the  Andes  is  more  largely  dependent  on  capture  than  on 
antecedent  drainage. 

Dr.  Hebbbbtbon  :  We  have  listened  to  a  most  interesting  paper,  and  I  think 
that  Dr.  Evans's  suggestion  that  rainfall  has  considerable  control  over  the  position 
of  a  watershed  ought  certainly  to  be  applied  to  other  regions  than  the  Ande?.  As 
to  his  theory  of  the  origin  of  South  American  rainfall,  I  should  like  to  enter  ooo 
or  two  protests,  more  |)articularly  about  the  rainfall  in  central  Chile,  which  I  da 
not  think  can  be  explained  by  the  heating  of  Argentina.  It  is  a  winter  rainfall^ 
not  a  summer  one,  and  is  brought  by  the  ordinary  westerly  storm  winds  of  the 
southern  hemisphere  in  their  most  northerly  position,  I  also  think  that  the  south* 
east  trade  wind  is  not  accountable  for  most  of  the  rainfall  in  the  Amazon  valley, 
much  of  which  can  be  explained  as  due  to  locally  uprising  air  or  monsoon al  brought 
in  by  a  more  northerly  wind.  But  those  points  have  nothing  to  do  with  the  main 
thesis  which  has  been  discussed  this  afternoon*  The  chief  objection  to  Dr.  Evanses 
antecedent  drainage  explanation  has  been  raised  both  by  Sir  Thomas  Holdich  and 
Mr.  Oldham.     In  the  case  of  the  Southern  Andes,  the  drainage  from  Lake  Baenos 

Aires  is  very  remarkable.     The  tributaries  of  the  main  streams,  as  Sir  Thomaa     

Holdich  said,  nearly  all  rvin  the  wrong  way»  You  have  tributaries  running  in  th^^H 
opposite  way  to  the  main  stream.  This  happens  with  most  of  these  weat-fiowio^^l 
South  Andean  rivt^rs,  and  is  an  indication  of  a  change  of  the  direction  of  flow  in 
the  main  valley.  There  is  another  point  of  some  importance.  I  was  especially 
delighted  to  hear  Mr.  Oldham  renounce  the  antecedent  theory  for  the  Ganges, 
because  I  have  ventured  within  the  last  year  or  two  to  express  the  opinion  that 
it  could  not  explain  all  the  gorges  in  the  Himalayas.  If  you  make  a  valley-curve, 
you  find,  in  the  case  of  the  Himalayas^  and  also  in  the  case  of  the  Andes,  that  you 
have  a  curve  which  becomes  almost  flat;  then  as  the  river  passes  through  the 
mountains  torn  a  very  steep,  and  then  i^  relatively  flat  again.  Now,  if  the  river  had 
cut  its  way  through  rising  laud,  the  nick  in  the  curve  at  the  end  of  the  upper  flatter 
p«rt  where  there  had  been  a  temporary  base  would  take  place  along  the  axis  of 
most  rapid  elevation.  In  the  Andes  that  nick  seems  to  occur  on  the  eastern  side 
of  the  mountain  system,  and  that  is  what  one  would  expect  if  the  waters  of  the 
rivers  on  the  dry  aide  of  the  mountain  had  been  tapjjod  by  the  more  vigorous 
rivers  on  the  wet  western  side.  I  should  also  like  to  ask  Dr.  Evans  if  he  has  uiy 
definite  evidence  of  rivers  which  now  flow  to  the  weet  of  the  Southern  Andea 
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tbiodgh  old  gorgai^  if  tlie  old  depodts  hare  been  obeenred  in  tbem,  and  if  there 
tn  TmlleyB  wiih  old  depoeite  wbieh  are  not  oooapied  by  any  rirer  flowing  to  the 
v«t  at  the  pnaeot  time. 

Sir  CI.B1EKBTS  Mabkham  :  I  ihould  like  to  make  a  few  obeervatioDS.  In  the 
int  place,  I  wiah  to  punt  oat  to  Dr.  Evans  that  north  of  the  Gerro  Pasco  knot 
te  great  rlTen  work;to  the  north  just  as  the  Atrato  and  Magdalena  work  to  the 
Borth  to  the  Ottibbean  sea.  In  the  same  way,  the  rirers  Huallaga  and  Marafion 
vQik  to  the  north,  to  what  may  be  called  the  Amazonian  sea.  I  shoold  like  to 
aQ  attentioa  to  one  very  remarkable  feature  in  the  Andes,  namely,  what  is  called 
ftt  Cblkjon  du  Hnaylas,  in  which  a  rirer  close  to  the  Marafion  has  a  course  for 
■say  miles  due  north,  and  then  turns  the  other  way  into  the  Pacific.  If  you  look 
il  that  mi^  yoQ  wHl  see  what  an  extraordinary  feature  that  is.  All  those  riTcrs— 
Hnrilagaj  Marafion,  Huaylaa— appear  to  be  working  northward,  and  not  to  the 
Mtvaid.  I  would  also  refer  to  the  period  when  the  Andes  are  supposed  to  have 
lim  to  their  present  great  height,  which  you  place,  I  think,  in  the  secondary 
pmod. 

Dr.  Eyahs  :  They  hare  risen  recently  ss  well. 

Sir  Clemkhts  Mabkham:  I  should  imagine  the  rise  to  be  very  much  more 
neent.  If,  as  we  find  in  the  coast  desertp,  there  are  fossil  animals  in  enormous 
^omtities  which  require  dense  forests  to  lire  in,  like  the  gigantic  anteater,  there 
cunot  possibly  haye  been  lofty  mount^ns  entirely  stopping  the  rainfall  from  coming 
dovn  OQ  the  coast.  The  Andes  must  have  been  much  lower,  rising  gradually. 
It  is  also  erident  that  at  that  period,  when  those  creatures  existed,  there  must 
kre  been  abundant  vegetation  where  there  is  now  a  sandy  desert.  I  have  always 
Mi  Ttsrj  strongly  that  it  was  impossible  that  those  enormous  ruins  could  baye 
existed  on  the  coast  cf  Lake  Titicaca,  if  it  was  at  its  present  height  when  they 
were  boill.  The  land  must  have  been  lower,  sufficiently  low  to  allow  grain  to 
npcD,  for  the  builders  represented  a  dense  population. 

Dr.  Eyajtb  :  In  reply  to  our  President's  question  as  to  the  sge  of  the  Andes,  I 
can  only  say  that  I  do  not  regard  the  range  as  of  very  great  antiquity,  as  the  term 
would  be  onderstood  in  geology,  and  agree  with  him  that  considerable  elevation 
kas  taken  place  in  comparatively  recent  times ;  but  it  is  probable  that  throughout 
Tartiary  and  even  later  Secondary  times  the  mountains,  though  not,  it  may  be,  as 
lofty  SB  at  i^eseot,  were  sufficiently  high  to  diminish  materially  the  raiDfall  to 
theleewmrd. 

At  an  earlier  period,  instead  of  a  continuous  mountain  chain  with  a  general 
aorth-and-soath  direction,  there  appear  to  bave  been  several  disconnected  elevations 
vitb  a  north-west  to  south-east  strike.  The  north-eastward  flow  of  the  Peruvian 
rivera  referred  to  by  the  President  probably  dated  from  a  time  when  there  was  a 
gap  between  the  Peruvian  Andes  and  the  mountains  in  the  south  of  Colombia. 

If  the  general  relation  of  the  winds,  rainfsll,  and  watershed  for  which  I  have 
ben  contending  is  established,  the  main  purpose  of  my  paper  is  accomplished, 
though  the  qxiestion  of  the  manner  in  which  that  relation  has  been  brought  about 
noiaina  to  be  considered.  I  cannot  agree  with  Mr.  Oldham  in  the  importsnoe 
which  he  attributes  to  the  operation  of  cutting  back.  Except  where  limestones, 
eomparatively  unconsolidated  materials,  or  rocks  that  have  been  softened  by 
latfriiation  are  concerned,  the  rate  at  which  a  river  cuts  back  at  its  source  is,  I 
Wieve,  so  alow  that  it  cannot  affect  the  hydrography  and  orography  of  a  mountain 
RgioQ  to  any  considerable  extent,  even  in  the  vast  periods  with  which  geology  deals. 
In  my  opinion,  it  is  by  the  antecedent  character  of  the  river  system  that  we 
Bttst  explain  the  main  features  of  the  hydrography,  not  only  of  the  Andes,  but  of 
t^  Himalayas  and  many  other  great  mountain  regions.    This  is  a  much  more 
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reasonable  hy|>otbeaifl»  for  it  Buppoaes  the  great  mountain  gorges  to  be  the  work 
of  tbe  waters  of  consideTable  streams  aod  the  stooes  they  carry  along  their  beds, 
which  are  far  more  eSSoioat  excavating  agenia  than  the  surface  flow  that  forms  a 
river  source.  In  this  position  I  have  the  powerful  support  of  Prof.  Bonncy,  who 
is  unfortunately  unable  to  be  present^  but  has  addressed  me  a  letter  on  the 
subject  (Bee  below). 

The  fjcts  adduced  by  Sir  Thomaa  Holdich  are  full  of  interest,  but  are  not, 
I  think,  incouBistent  with  the  views  I  have  advocated* 

The  seemingly  erratic  course  of  the  transandioe  rivers  of  Patagonia  points 
strongly*  to  ao  antecedent  system  of  drainage,  following,  like  the  Thames^  alter* 
nately  dip-and*stnke  courses  roughly  at  right  angtea  to  one  another;  but  in  this 
case  the  dip  and  strike  are  not  those  of  the  elevation  of  the  present  Andes,  bat  of 
earlier  eartii-movements  oblique  to  them. 

Mr.  Herbertson  has  referred  to  the  fact  that  the  rainfall  in  Central  Chili  occurt 
mainly  in  the  winter  months,  and  aaggests  that  this  is  inconaiatent  with  the  view 
that  tbe  summer  boat  of  the  Argentine  plains  causes  an  indraught  from  the  west. 
The  winter  rain  is  due  to  tbe  iocreaae  of  the  north-west  winds  in  the  winter,  which 
is  not  a  local  phenomenon,  but  occurs  throughout  the  south  temperate  zone.  But 
the  wind  charts  of  the  south  PaciQc  show  that,  relatively,  the  north-west  winds  are 
more  prevalent  in  summer  and  le^s  prevalent  in  winter  off  the  coast  of  Chill  than 
at  other  points  in  the  same  latitudes. 

With  regard  to  the  direction  of  the  rain -bearing  winds  of  the  Amazonian  plaloa^ 
I  can  testify  from  my  own  experience  that  in  the  portion  which  falls  within  the 
limits  of  Bolivia  by  far  the  greater  part  of  the  rain  comes  from  the  south-east^  In 
the  north  of  Brazil  a  diSerent  state  of  things  no  doubt  prevails, 

Mr.  Herbertson  also  referred  to  the  valley  curve  or  profile  of  the  western -flowing 
rivers  of  Patagonia^  and  refers  to  the  fact  that  the  steepest  part  is  to  the  east  of 
the  principal  range.  This  is,  however,  due  to  the  fact  that  the  land  is  now  far 
below  the  level  at  which  it  stood  when  the  gorges  through  the  mountains  were 
excavated,  and  the  origiual  valley  bottoms  are  uo^  eilher  submerged  below  the 
sea  or  covered  with  debris  brought  down  by  the  rivers. 

In  conclusion,  I  may  mention  that  I  beUeve  that  the  present  eastern  drainage 
of  peninsular  India  south  of  lat,  21''  N*  dates  from  a  period  when  the  normal  uorth> 
east  trade  winds  blew  over  it  throughout  tbe  year,  and  all  the  rainfall  came  from 
that  quarter.  The  present  south-west  mooaoou  is  the  result  of  the  great  extent 
of  land  to  the  northward,  much  of  which  was  atiil  covered  by  the  sea  as  l&te  as 
Eocene  times. 

Kev.  Canon  Bontjev  wrote  as  follows  to  Dr.  Evan  a :  That  when  a  river  cuts 
through  a  range  the  latter  is  the  younger,  is  a  statement  to  which  it  would  be  very 
difficult  to  tind  an  exception*  I  have  long  been  couvinced  of  this,  and  have  stated 
it  in  print,  in  the  case  of  the  Alps  and  Himalayas ;  also  that  South  America,  south 
of  about  lat.  41  S.,  is  a  partially  submerged  land  like  Norway,  The  relation 
between  the  river  courses  and  the  meteorology  atrlkes  me  as  important,  particularly 
as  bearing  on  the  antiquity  of  the  existing  conditions.  But^  I  suppose,  allowing 
for  expansioQ  and  contraction  of  the  trade-wind  bw4ta  (and»  of  course,  others  relating 
to  them)  and  for  important  local  interferences  owiug  to  geographical  changes,  tbe 
general  arrangement  of  aerial  correnis  on  the  globe  must  have  been  constant  froia 
the  hrst. 
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8b  Willlam  6AB8TiK*g  Report*  on  the  Buin  of  the  Upper  Nile,  which 
fl^flmentsy  and  in  part  sapersedes,  his  previous  Report — Egypt  (No.  2X  1901 — ^is 
fi^aps  the  most  stimptaous  and  attractiye  Bine  Book  ever  issued  from  the  Foreign 
(Met,  and  is  a  highly  creditable  production  of  the  Egyptian  Ministry  of  Public 
Works.  Inralnable  to  geographers,  it  constitutes  the  standard  woik  on  the  hydro- 
hff  of  tlie  Kile,  whilst  the  chapter  on  river-discharges  contains  fuller  information 
•  this  snlgect  than  has  ever  before  been  published.  Thess  Reports  cover  five 
jHif'  ocmaecatiYe  obeervatioos  on  the  Bahr  el-Qebel ;  aDd  although  there  are  no 
ifveOed  altitudes  between  the  Victoria  Nyanza  and  Khartum  (the  Upper  Nile 
hwn,  properly  so  called,  or  region  of  tributaries,  all  of  which  are  included  with 
the  exception  of  the  Atbara,  which  is  not  a  permanent  stream),  the  barometric  and 
bjpaooietric  observatioos  furnish  an  approximate  determination  of  the  relief  of  the 
oxmtij.  Incidentally,  a  good  deal  of  geographical  information  is  admirably  sum- 
Dviied,  the  most  recent  reports  having  been  collated  with  the  observations  of  the 
pioseer  trayellers — particularly  with  those  of  Dr.  R.  W.  Felkin,  whose  work  has 
au  previoaalj  been  adequately  recognized.  There  is,  however,  the  usual  incon- 
flrteocies  in  the  spelling  of  place-names ;  and  this  is  to  be  regretted,  no  less  than 
iht  afaeenoe  of  an  index. 

In  regard  to  purely  geographical  questions,  it  is  interesting  to  note  that  Sir 
WHliam  Garstin  recognizes  the  river  Kagera  as  the  real  source-stream  of  the  Nile, 
if  any  of  the  feeders  of  the  Victoria  Nyanza  be  selected  as  such,  but  rightly  insists 
that  the  lake-reservoir  itself  is  the  true  source.  As  to  whether  the  shrinkage  of 
the  Victoria  Nyanza  be  due  to  natural  causes  (as  in  the  Albertine  lakes)  or  to  a 
^iminisbed  rainfall.  Sir  William  leaves  this  as  more  or  less  an  open  question,  but 
haards  the  suggestion  that,  if  there  be  a  permanent  fall  in  the  lake-level,  "  it  can 
csly  be  accounted  for,  either  by  a  general  reduction  in  the  annual  rainfall,  or  by 
a  bweriog  of  the  bar  at  the  Ripon  Falls,"  although  '*  a  careful  examination  of  the 
kit-named  aite  showed  no  sign  of  any  degradation  of  this  ridge  '^  (p.  28)  In  fact, 
the  water-action  on  this  hard  and  compact  barrier  is  very  slow,  and  can  lu  no  wise 
aeooont  for  the  shrinkage  of  the  lake  within  the  last  twenty  to  thirty  years.  '*  It 
b  difficult,  then,^  says  Sir  William  Grarstio,  '*  not  to  arrive  at  the  conclusion  that 
this  fall  is  not  a  permanent  one,  and  will,  should  another  period  of  heavy  rainfall 
1^  in,  dissppear,  and  the  lake  rise  to  its  former  level  *'  (p.  28).  The  maximum 
aonual  oscillation  of  the  lake  is  from  1  to  3  feet. 

The  most  interesting  section  of  the  Report,  to  which  the  reader  will  naturally 
titm  fiist,  is  that  dealing  with  irrigational  projects  in  the  basin  of  the  Upper  Nile, 
together  with  Mr.  Dupuis'  Report  on  Lake  Tsana  and  the  rivers  of  the  Eastern 
SsdsD.  The  observatioos  of  the  pioneer  travellers,  even  when  collated  by  an 
hydianlic  engineer,  were,  and  are,  wholly  inadequate  to  throw  light  on  the  impor- 
tiBt  qnestion  of  the  relations  between  the  Equatorial  lakes  and  the  volume  of  the 
Upper  Nile ;  but  the  systematic  observations  made  since  19CX)-1901  have  materially 
aided  to  our  knowledge  of  the  hydrology  of  the  river. 

''The  problems  to  be  investigated/'  says  Sir  William  Garstin,  '*have  two  main 
o^ectSy  namely,  that  of  increasing  the  water-supply  of  Egypt  in  the  summer,  and 


*  '  Report  upon  the  Basin  of  the  Upper  Nile,  with  proposals  for  the  improvement 
<if  ttiat  river.'  By  Sir  William  Oarstin,  g.c.m.g.,  Under-Secretary  of  State  for  Public 
^orks  in  Egypt.  With  niostrations.  Appendices,  and  Maps.  Cairo  :  National 
Postiag  DqiartBsent    1904.    [Issued  also  as  a  Blue  Book :  Egypt,  No.  2, 1904.] 
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that  of  securing  similar  advantages  to  the  Sadan  during  the  same  penod.  .  .  *  The 
best  way  Id  which  to  Focuro  the  reaults  aimed  at  would  appear  to  be  to  reserve 
the  waters  of  the  Blue  Nile  for  the  improv-emeat  of  the  couotries  horderiDg  that 
river^  while  Egypt  aod  the  area  of  the  Nile  lying  to  the  north  of  Kbartum  shall 
derive  their  summer  supply  from  the  sister  river  "  (p,  172)*  In  the  two  months  of 
low  discharge,  the  Nile  reservoira  are  the  sole  sources  of  supply.  *'  The  objection 
to  any  proposals  for  augmenting  the  discharge  from  the  Equatorial  lakes  is  that, 
under  present  conditions,  the  iucreased  volume  would  never  reach  the  White  Nile, 
but  would  be  entirely  wasted  in  the  marshes  through  which  the  Bahr  el-Gebel 
passes  .  .  .  Barely  60  per  cent,  of  the  water  which  now  leaves  the  Albert  lake  in 
summer  ever  srrives  at  the  White  Nile,  while  in  the  flood  the  proportion  of  loaa 
is  very  much  greater.  .  ,  .  UDtil^  then,  some  means  have  been  found  whereby  the 
water  passing  Lado  during  the  dry  season  of  the  year  can  be  brought  down  to 
Khartum  in  undiminishei]  volume.  It  is  needless  to  consider  the  {question  of  any 
regulation  of  the  Albert  and  the  Victoria  lakes'*  (p,  174).  Thus  it  will  be  seen 
that  it  is  important  to  preserve  the  regulating  power  of  the  marshea  (Bahr  el-Gebel) 
for  the  iood  wafer,  and  at  the  same  time  to  fiod  some  means  of  preventing  the 
present  wastage  in  the  river  during  the  dry  seasoo.  It  is  therefore  proposed,  as  an 
ideal  of  perfection,  to  construct  an  entirely  new  chaonel  for  the  Bahr  el-Gebel, 
which,  if  the  levels  and  the  country  |3ermit,  would  improve  the  river  to  a  much 
greater  exteut  than  merely  remodelling  one  or  other  of  the  existing  ohaDuels.  This 
artiOcial  channel  would  not  be  much  larger  than  one  of  the  great  canals  In  Kgypt ; 
and  it  would,  if  feasible,  follow  a  north-aud^south  alignmeat  from  Bor  to  the  Sobftt 
confiueDce — ^a  distaoce  of  MO  kilometres.  Although  the  Bahr  el-Zaraf  (650  kilo- 
metres) is  a  better  channel  than  that  of  the  Bahr  el-Gebel  (710  kilometreti)  for 
delivering  the  summer  supply,  the  direct  route  would  be  by  far  the  best,  and^  in 
spite  of  the  greater  coat,  it  would  be  easier  and  quicker  to  construct,  besides  Betog 
a  boon  to  navigalion  (unless  the  slope  be  too  great)  and  cheaper  to  maintaio* 
Moreover,  it  would  ba  the  true  complement  of  the  lake-reservoirs  scheme. 

The  best  site  for  a  regulator  to  the  Albert  lake  is  at  the  fifteenth  kilometre 
downstream  of  the  outlet^  where  high  land  borders  the  river-channel  on  both  sides  ; 
and  the  natural  site  for  a  regulating  work  at  the  outlet  of  the  Yictoria  lake  is,  of 
course,  at  the  Bipon  Falls.  Apart  from  remoteness  and  consequent  cost,  there 
would  be  no  difficulty  in  constructing  either  of  these  worka,  the  engineering 
obstacles  being  lees  than  at  Aswao.  It  is  interesting,  too,  in  thia  connection  to 
note  that  Sir  William  Grarstia  endorses  Sir  W.  Willcooka'  suggeatioD,  that  the  best 
plan  would  be  to  cut  down  or  lower  the  crest  of  the  Ripon  Falls  instead  of  at  tempting 
to  raise  the  lake- surface ;  but,  he  adds,  this  would  involve  embauking  the  ril 
(thali^}  in  Its  course  through  Lake  Chogo  (30  kilometres).  Ou  the  other  ] 
the  effect  of  closing  the  Rlpon  Falls  by  a  regulator^  and  thus  possibly  raising  the 
level  of  the  lake,  would  be  that  the  supply  would  be  entirely  cut  oflT  during  at  least 
three  years,  which,  it  La  estimated,  would  be  needful  to  raise  the  lake-level  by 
one  metre. 

The  ideal  project  of  constructing  a  regulator  at  the  outlet  of  Lake  Tsana,  whereby 
thia  lake  would  be  converted  into  a  storage  reservoir  of  adequate  capacity,  must  be 
dismissed  for  poliiicd  reasons.  If  this  natural  reservoir  could  be  used,  it  would  be 
necessary  only  fco  construct  a  system  of  weirs  in  the  river-bed  of  the  Blue  Nile 
between  Eosaires  and  Khartum,  with  canak  taking  off  alx>ve  them  on  either  side, 
n  order  to  ensure  the  water-supply  for  Sefi  cultivation  in  the  Ghezira  and  Eastern 
provinces*  Outside  of  Abyssinian  territory,  a  site  might  be  found  between  Famaka 
and  Rosaires  for  a  dam  and  reservoir  of  moderate  storage  capacity,  which  would 
Aupplement  tbe  winter-supply  in  the  Blue  Nile.     During  the  winter  months  the 


TBI  niHCH  OOMQUIST  OP  THE  GANARII8  IN  1409-4.  77 

gopply  of  wstar  fot  Egypt  is  ample^  and  the  Bloe  Nile  ootdd  be  safely  drawn  upon 
lor  local  needa.  The  constrootkm  of  a  reserroir,  though  of  limited  storage  capacity^ 
math  of  RoaairaSy  would  materially  aadst  in  augmenting  the  winter  discharge  of 
the  Bloe  Kile;  and  a  beginning  might  be  made  in  the  irrigation  of  the  northern 
portion  of  the  Ghaiira,  purtioalarly  to  the  north  of  Wad  Medani.  But  the  projects 
rfconatructing  a  barrage  on  the  Blue  Nile,  for  oontrolling  the  river  Ghwh,  and  for 
fMffr*«g  ad^Utiooal  supplies  from  the  rivers  Binder,  Rahad,  Settir,  and  Atbara, 
kfs  yet  to  be  studied,  and  a  series  of  lereb  run,  before  any  definite  schemes  can 
lifannnlated* 

lo  Af^pendix  L  Sir  William  Oarstin  enumerates  the  following  works,  which 
iksiiin  special  attention: — 

(1)  The  remodelling  of  the  Bahr  el-Oebel. 

(2)  The  eonatruction  of  a  barrage  in  the  Blue  Nile. 

(3)  A  canal  system  in  the  Gbezira  in  connection  with  this  barrage. 

(4)  The  regulation  of  the  river  Gish. 

(5)  The  oonatruction  of  a  storage  reservoir  somewhere  in  Sudan  territory,  south 

of  Boaairee. 

(6)  The  regulation  of  the  Victoria  and  Albert  lakes. 

'^Of  these,*  he  says,  **  the  first  and  last  will  be  undertaken  more  in  the  interests 
of  Egypt  than  of  the  Sudan,  except  as  regards  the  Nile  valley  north  of  KhartuuL 
The  othera  are  designed  for  the  benefit  of  the  Sudan  alone.*'  From  Khartum  to 
Berber  the  conditions  are  quite  different  to  those  on  the  Blue  Nile,  and  resemble 
tiMise  of  Upper  Egypt  and  Dongola.  In  regard  to  Egypt,  more  particularly,  none 
of  tlieae  schemes  are  of  extreme  urgency  except  the  provisioo  of  escape  power  for 
tbs  Nile  during  an  exceptionsl  flood.  Sir  William  Willcocks'  suggestions  and 
proposals  in  this  respect  are  dealt  with  in  Appendix  L  under  the  following  heads : 
(I)  the  raising  of  the  Aswan  dam  ;  (2)  the  utilization  of  the  Wadi  Rayan  depres- 
mm  as  a  secondary  reservoir ;  and  (3)  the  remodelling  of  the  Rosetta  branch  of  the 
Nile.  The  combination  of  the  first  two  schemes,  making  the  one  the  complement 
cf  the  other,  is  an  entirely  novel  idea,  and  a  striking  instance  of  the  high  capacity 
of  its  anthor ;  but  space  precludes  our  dealing  with  these  technical  matters,  as 
well  as  with  the  indeterminable  question  of  cost. 

A.  S.  W. 


THE  FRENCH  CONQUEST  OF  THE  CANARIES  IN  1402-6,  AND 
THE  AUTHORITY  FOR  THE  SAME. 

By  O.  BAYMOND  BSAZLEY.  M.A. 

The  French  conquest  of  the  Canaries,  at  the  beginning  of  the  fifteenth  century, 
that  first  chapter  of  modem  colonial  history,  has  long  been  considered  to  rest  upon  an 
tuthority  CLe  Canarien')  of  exceptional  value,  being  not  only  a  contemporary  witness, 
but  written  by  men  who  were  present  at,  and  took  part  in,  the  events  here  recorded 
with  such  a  wealth  of  lift»-like  and  picturesque  detail.  And  in  many  respects  this 
view  is  correct  enough.  For  the  Livre  de  la  Conqueste  et  Conversion  des  Canariens 
.  .  .  e»  1402  .  .  .  Jpar  Jean  de  B6thencourt  .  .  .  composSpar  Pierre  Bontier  (8ic\ 
SMfne  de  8.  Jouin  de  Marnes,  el  Jehan  h  Verrier^  preatre  seculier,  chapelains  du 
4»m  mignewr^  printed  by  Pierre  Bergeron  in  1630,  collated  by  d'Avezac  with  the 
BofiEBt  manuscript  of  c.  a.d.  1482  (from  which  Bergeron  seems  to  have 
,  and  which  Charton  used  for  his '  Voyageurs  anciens  et  modernes  *  of  1855), 
aQ,  one  fsxai  of  the  original  record  of  this  Norman  conquest  in  the 
^  k  also,  combined  with  the  results  of  d'Avezac's  collation  of  the 
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mmiuscript  aforewidj  the  form  reproduced  and  tfanslatod  bj  Major  in  1872  for 
the  Hakluyt  Society ;  m  other  words,  the  standard  form  for  English  scholars  of 
the  Uftt  generAiioD.  But  it  U  not  the  most  original^  nor  the  most  trustworthy 
form ;  for  the  history  of  the  French  expedition  ii  the  Fortunate  ialands  is  hero 
reviBod  to  suit  the  views  of  the  Bethencourt  family.  It  therefore  magnifies  the 
figure  of  Jean  de  Buthencourt,  depreciates  the  nchievementa  and  imiwrtanc©  of 
hie  oolleague^  Gadifer  de  la  Bd&  (or  Salle),  aod  combines  the  original  narratiTe 
of  Pierre  Boutier  the  Benedictine  and  Jean  le  Verrier  the  secular  priest,  with 
additions  of  various  kinds,  such  as  the  last  twenty-five  chapters  of  Major's  editioii, 
following  upon  the  description  of  the  Caoary  islands  (Hak.  Soc.  edition,  pp* 
140-220).  Its  representation  of  many  incidents  is  totally  different  from  that  of 
the  pTiTOitive  Kecord  lately  rediscovered^  where  the  writers'  aynipathies  are  clearly 
with  Gudifer,  and  where  Jean  de  Bt'thencourt  ia  unspariogly  criticized — not  In 
reference  to  his  treatment  of  his  wife,  as  in  the  later  Redaction,  but  in  regard  to 
his  conduct  in  the  jomt  leadership  of  the  Canary  cooquest,  Gadifer  de  la  Salle, 
through  the  words  of  his  chaplain  and  advocate,  Pierre  Boutier,  has  one©  more* 
after  the  siieoce  of  centurie.4,  made  himself  heard.  The  acquisition  of  the  Egerton 
manuscript  No.  2709  by  the  British  Museum  in  1B88  hua  produced  this  result- 
The  manuscript  in  question^  formerly  in  the  possession  of  the  Baroness  de  Hensch 
de  Laogry,  h  of  much  earlier  date  than  that  from  which  Bergeron,  Charton, 
d*Avezac,  and  Major  worked  ;  it  belongs  to  the  first  quarter  of  the  fifteen tb 
century  (c,  a.d,  1420) ;  ft  contains  a  reference  to  the  Papal  schism  ended  in  1429 
(fol*  295,  **nous  ations  deux  papez,"  etc.);  it  is  usually  composed  in  the  first 
person  plural,  and  not,  like  the  text  of  1182,  in  tho  third  person;  and  it  un* 
questionably  represents  an  older  (probably  the  very  earliest)  form  of  the  conquest 
narrative.  It  implicitly  contradicts  the  tradition  that  Jein  le  Verrier  dictated 
to  rierre  Boutier  the  record  to  which  these  two  ecclesiastics  jointly  set  their 
names.  It  makes  clear  that  the  two  ecclesiastics  aforesaid  were  not,  as  suggested 
by  the  later  text,  both  chaplains  of  Bethencourt,  but  that  Boatier  was  the  spiritual 
attendant  of  Gidifer.  Finally,  as  already  noticed,  it  famishes  Gadifer*s  statement 
of  the  whole  episode  of  the  Canarian  invasion,  and  supplies  a  number  of  det&iled 
accusations  of  inefficiency^  slackneas,  disiogenuousness,  fussy  assumption  of 
8ui)eriority,  and  the  like,  against  Jean  de  Bethencourt. 

This  Egerton  manuscript,  henceforth  its  primary  authority  for  the  French 
conquest  of  the  Canaries  and  the  first  extension  of  European  infiuence  to  the 
Atlantic  islands,  before  its  acquisition  by  the  British  Museum,  bad  remained 
wholly  without  notice  or  collation  ;  a  short  but  excellent  description  of  it  is  given 
in  the  *  Gfttalo'^ue  of  Additions  to  B.  Mus,  MS 9./  1888-93,  and  a  transcript  of  it 
was  made  by  Mi&s  Lucy  Toulmin  Smith  for  M.  Pierre  Margry  and  printed  (un- 
fortunately with  many  mis-reading*)  in  the  latter^s  *  Couquete  ♦  .  *  des  .  .  . 
Canarie?/  ISOti  But  no  one  has  yet  made  an  adequate  comparison  of  this  text 
with  that  given  by  Major  and  d'Avezac,  although  the  main  features  of  difference 
have  been  already  pointed  out  both  by  the  Museum  ^  Catalogue  of  Additions  * 
above  quoted  by  Margry.  It  may,  therefore,  be  of  use,  by  certain  select  ex%mple8, 
to  warn  English  studoats  who  may  touch  on,  or  in  any  way  iuterest  the 
in  this  fascinating  chapter  in  the  History  of  Exploration,  that  the  old  stam 
text,  given  to  them  and  translated  for  them  in  the  Uakluyt  Society's  purliai> 
tioQS,  can  no  longer  be  taken  as  sufficieut.  Here  and  there  it  adds  points  iiot  in 
the  Egerton  manuecript,  but  (within  the  period  common  to  both)  it  omits  far  more 
important  matters  represented  only  in  the  latter*  And  among  these  we  have  first 
and  foremost  the  matter  of  the  chief  credit  and  honour.  In  Majorca  text  thdaa 
are  almost  wholly  due  to  Bij  thencourt ;  in  Egerton  they  are  mainly  Gadlfer'a, 
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To  ahow  bow  important  are  the  modificatioDs  now  introduced  into  the  received 
aeoouDty  It  wHl  be  enough  to  compare  the  more  interesting  variants  of  the  pn-face 
ad  the  first  nine  cbi^ytera. 

At  the  beginning^  the  *  lAwre  nomme  le  Canarien '  speaks  of  the  present 
lonnan  eonqneat  of  the  Ganaiy  isles  {qui  se  dient  In  Isles  de  Canare)  as  parallel 
H  fta  Chriatian  oonqoeata  of  heathen  lands  in  olden  time.  Here  both  texts 
i|ns;  bat  whereas  i9  that  of  Major  Bethencourt  only  is  named  as  leading  the 
in  Egerton  Gadifer  ia  not  merely  mentioned  but  placed  first.     Thus — 

EOEBTON. 

"  Oadi/er  de  la  Sale  et  Jehan  de 
Bethencourt,  Chevaliers^  nezdii  Royanm? 
de  France,  ont  entrepris  ce  voyage  ,  .  . 
du  soustenement*. . .  de  uresainte  creance 
...  en  certaiaes  Isles  qui  sont  sur 
celle  bande.  qui  se  dient  les  Isles  de 
Canarw."    [Preface  fol.] 


Major. 
*.  .  .  Jean  de  Bethenconrt,  Gheva- 
fiv,  D^  da  Boyaome  de  France  ent 
■treprina  oe  voyage  .  .  .  au  soustene- 
Bnt  .  .  .  de  nostre  foy  .  .  .  en  cer- 
tmes  Isles  qoi  aont  sur  celle  bende,  qui 
«  dient  lea  I^lea  de  Canare  "  [p.  I,  Hak. 
8o(l]. 


The  anthers'  introduction  of  themselves  to  their  readers  is  also  very  dififerent 
ii  the  two  texte. 


Thus  Major  reads — 

*£t  nous  Frere  Pierre  Bontier  moine 
de  Sainct  Jouin  de  Mames,  et  Jean  le 
Terrier,  preatre,  et  seruiteurs  du  dit  de 
Belhenooort  deasus  nomm^,  auons  com- 
mtoce  A  mettre  en  escrit  le  plus  des 
ebosea  qoi  luy  sont  aduenues  .  .  .  et 
...  la  manlere  de  son  gouuemement 
. . .  dte  oe  qui  se  partit  .  .  .  de  France 
ioa^nee  au  19  iour  d'Auril  1406.** 


While  Egerton  has— 

"Et  nous  Frere  Pierre  Bowtier  moyne 
de  Saint-Jouyn  de  Maroes  et  Muns.*  Je> 
ban  le  Verrier,  prebstres,*  Chapetlains  et 
serviteurs  des  Chevaliers  desus  names 
avons  c5mancie  a  mettre  en  escript  toutez 
les  cboses  qui  leur  sont  ad  venues  .  .  .  et 
...  la  maniere  de  leur  gouveraement 
.  .  .  des  ce  qu*ilz  partirent  .  .  .  de 
France  iusques  au    xix'   iour  d*Auvril 


mU  iiij'  et  iiij  (i.e.  /  }''  J)-'* 

Onoe  more,  at  the  end  of  the  Preface,  Egerton  adds  the  following  important 
ptrtknlars  about  Bethencourt,  which,  however  hoc  curable  in  themEclves,  were 
cndently  unpalatable,  and  so  deleted  in  the  revised  text : — 

Et  veu  que  Bettencourt  en  fait  d'armes  aet  *  perdu  la  force  et  la  vertu  d'aucuns 
de  io  membrei^  on  li  deueroit  hien  tenir  a  grant  honeur  [with  three  more  lines  of 
doabie-edged  praise,  all  carefully  removed  fro  a  the  text  of  1 182]. 

Again,  when  the  narrative  proper  at  last  begins — 


I 


Major's  text  **  makes  mention'* — 
"de  Tentreprise  que  Bethencourt,  Che- 
oalier  at  Baron,  ne  du  Royaume  de 
Fanoe  en  Kormandie,*  lequel  .  .  .  ee 
pvtit  de  son  hostel  de  Gralnullle  la 
Tiinctanero  en  Oanlx,  et  s'en  vint  k 
k  BodiaUa  et  Ik  tronua  Gadifer  [with 
toi  Bora  lines  describing  bow  B^then- 
covt  penmaded  Oadi/er  to  Join  him. 
Hi  10  made  his  accidental  meeting  the 
k  Of  Ua  enterprise]." 


But  Egerton  simply  speakf — 
"de  Temprinse  *  que  Oadi/er  de  la  Sale  et 
Bethencourt.  cheualierp.*rtecdu  Royaume 
de  Prance,  Vun  Poytevin  dit  pais  de 
TouarsoiSj  Taut  re  Normant  du  pays  de 
Caux,  ont  •  [after  which  a  lacuna  of  a 
few  words'  space]  comenco  a  mettre  en 
escript  les  choses  qui  leur  tut  avenues, 
des  qu*i]z  partireLt  de  lenrs  nacions 
et  pensons  a  pourtuir  iTre  escripture 
iusque  a  la  fin  de  leur  conqueste  .  .  .*' 


The  main  verb  is  wanting  in  both  texts. 
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Again ^  wlien  on  their  way,  the  French  Bq^adron  gets  into  s  dispute  with  thd 
Seigneur  de  Hely  at  CoruDns,  \t  is  in  Egerton,  not  B^tbeuconrt,  but  Gadifer,  who 
offers  the  restoration  of  the  boat  and  anchor,  which  the  Seigneur  claimed  (*  Qoand 
Oad\fer  vit  cela,  it  diat  au  Sire  de  Heli,*  etc.,  chap,  1  Eg.).  Similarly  in  Spain, 
when  the  Frenchmen  are  accused  of  piracy  by  the  merchants  of  Geaoap  England, 
and  Piacenza  resident  at  Seville,  it  is  in  Major  Bethencourt — in  Egerton  Gadifer — 
who  lands  ("  sy  descendi  Gadifer  a  terre,"  efcc.,  Eg.  chap.  3).  In  the  same  way, 
it  JB  Bethencourt  (in  Egerton)  who  weakly  proposes — "  ie  ne  »fay  a  quelh  Jin** — ^to 
compromise  with  the  mutinons  crews  at  Seville,  Gadifer  who  dissuades  from  folly 
(thi^  incident  is  entirely  wdfiting  in  Major's  text);  it  is  Gadifer  who  first  lands  in 
Lan^MOte  (^Tisle  Lancelot  ").  While  as  to  the  snboalssioo  of  the  native  king  and 
the  Erst  fortifications  and  military  arrangements  in  Lanyirotei  the  two  texts  again 
vary  with  the  old  significance-^ 


Majob« 
**  Le  Koy  du  pays  vi  en  droit  parler 
a  M.  de  Bethencourt^  on  la  presence  de 
Gadifer  .  ,  .  et  »©  Tint  ledit  Roy  en 
Tobeistance  dad  it  Bethencourt.  .  .  .  Et 
demouierent  kdit  Hoy  Sarrastn  et  M. 
de  Bethencourt  d^accord»  et  fit  fair©  le 
dit  Sieur  de  Bethencourt  vn  chastel, 
qui  s^appelle  Eubicon.  Et  laldsa  M.  de 
Betlienconrt  vne  par  tie  de  sa  compagnie 
.  .  .  semblant  au.  dit  de  Bethencourt 
tiu*un  .  .  .  Berthin  de  Berneval,"  etc. 
(Major,  p.  10). 


EOERTON. 

**  Le  Roy  viendroit  en  certain  lieu  et 
ainsi  fu  il  car  Gadifer^  nt  vouloit  mU. 
/aire  nul  accord  h  euh  sans  BcUeneourt 
.  .  *  et  se  mistreat  ^  TamistaDCe  de» 
Chevaliers  dea  susdiU.  .  .  *  Mai$  Betten- 
court  en  a  dspuis  mal /ait  son  devoir^ 
ainsi  que  vous  verrez  un  pou  cy  aprea 
Et  demourercut  euh  et  ceuh  de  TtsZe 
Lancdot  cd  bou  accord,  Aprea  com' 
meiic^reni  un  chastel  qui  s^appelle  Itahi-' 
cum.  Et  laisj^rent  la  une  partie  et 
7«urs  gens ;  et  leur  aemblaot  que  Bertin 
d©  Bernevai,"  etc,  (chap.  4  Eg.). 


Once  more,  in  Major,  Bethencourt  adyiaes  with  Gadifer  for  a  night  expedition 
against  Fuerteventura ;  in  Egerton,  it  is  simply— 

**  se  por^i  Qadiftr  et  Bcmomt  dn  Leuedan  avtcquez  une partie  .  .  .    (chap.  5  Eg.) 

And  last  among  these  examples  we  may  notice  how  la  chapter  7  (Eg.) 
Eethencourt's  return  tu  Spain  to  procure  reinforcements  and  provisions  is  denounced 
in  the  primitiT©  text  as  a  deception — "  mais  if  en  a  fail  tout  le  contraire^  ainsi  qu*ii 
est  f script  en  ce  livrc,  pJm  a  plain  ;  "  how  in  chapter  8  (Eg. ;  24  in  Major)  BiS then- 
court  is  blsraed  for  the  loss  of  tbe  ship  ("  par/au/le  de  hon  gottvemement  et  de  bonn^ 
vrdt/nnace.  *^) ;  and  how  in  the  latter  part  of  the  same  chapter^  as  well  as  in  chapter  d 
(E/. ;  answering  to  chapters  25  and  26  in  Major),  he  is  accused  of  taking  no  proper 
measures  for  tlie  rtjiief  of  Gadifer  ('*  ni  mist  onquts  autre  remcde^  ains  demora  iOs 
au(r9  chose  en.  ordcnner^*),  of  neglecting  to  pro6t  by  any  warnings  of  his  frienda* 
distress  ('*  jnais  il  n*e^n  Jht  compts''),  of  taking  but  a  slight  part  m  the  venture,  of 
swaggering  about  at  tbe  Court  of  Gastiile,  of  poking  as  ''Lord  of  the  Canariea,"  and 
of  turning  things  to  hts  own  selfish  profit  (**  aucun^  dtoses  qui  aont  vcnus  au  prouJU 
dc  Bettmcourt,  hien  a  la  value  dc  l\  c  doubtes  d'or,  sdon  ce  que  on  dit  a  Siuile  , 
et  s'appda  la  •  Seigneur  dts  Isles  de  Canare,  combien  qu*il  y  a  pou  travaHle  d 
mis  du  ueitj  esjeciakmeni  en  la  conqueste^  &ir  il  n^t/  a  eu  que  trois  de  ses  gens  . 
ct  impetra  du  roy  [de  Cd^stille]  le  quart  de  toutes  h$  marchatidises  qui  viendroiaU 
des  is^eif  $ans/airc  mencion  de  sou  compaignon  **)*    In  moat  of  theee  citations  £rom 


*  At  the  oourt  of  CastiJle. 
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the  £gertoii  text  it  will  be  erident,  to  any  one  who  compares  the  same  with  Mar- 
f7'i  raadiDgi,  that  the  latter  are  far  from  giring  the  manoicript  exactly.  Thus 
mutement  lor  touiienement,  notu  for  Mona^  pnhtirt  for  f)rebstre8,  avoit  for  aet^ 
Mi/er  •  .  .  e^  Bdhenamrt  for  Oadi/er  .  .  .  et  Bdtencourt  cheucUiers,  enprirue  for 
fljpniue— all  starred  passages — are  instaQces  to  the  point  in  the  preface  and  first 
'  alone. 


REVIEWS. 
EUROPE. 

Russian  Lapland. 

•Tliree  Summers  among  the  Birds  of  Rassian  Lapland.'  By  Henry  J.  Pearson. 
With  History  of  St.  Triphon'a  Monastery  and  Appendices.  liondon :  R.  H.  Porter, 
]904.  Size  9^  x  7},  pp.  XTi.  and  216.  Maps  and  IUu$lratioM.  Price  20s.  net 
PreMented  hf  the  Author. 

Thb  well-printed  and  profusely  illustrated  work  is  the  successor  to  the  author's 
'Beyond  Petsorai  Eastward,'  which  was  noticed  in  this  Jonmal  for  1900  (vol.  1,  p. 
189).  The  district  now  described  is  the  portion  of  the  Murman  coast  which  lies 
ktween  the  mouth  of  the  Pechenga  river  (say  70^  N.  lat.)  and  Lutni,  the  latter 
Uiiiid  the  promontory  of  Sviatoi-Nos,  in  lat.  G8**.  From  Lutni,  which  Mr.  Pearson 
ksd  visited  in  1895,  he  steamed  eastward,  across  the  throat  of  the  White  sea,  to  the 
Ksnin  peninsula,  and  found  a  landing-place  somewhere  to  the  southward  of  Cape 
Eiain.  No  inhabitants  were  met  with,  but  there  was  a  house  and  also  a  chapel, 
SDdthe  place  is  conjectured  to  be  on  tlie  river  which  is  named  Bogrametza  in  Imray's 
chsrt  of  1895.  In  general  character  the  valley  resembled  Kolguev  island,  previously 
visited,  and  one  of  the  photographs  gives  an  idea  of  the  thousands  of  tons  of 
driftwood  to  be  seen  on  the  shore.  Attempts  were  made  to  find  a  landing-place 
farther  south,  but  in  vain,  owing  to  fog  and  surf,  so  a  return  was  made  to  Lutni. 
On  all  three  occasions  the  summers  were  cold  and  backward,  the  worst  being  in 
l!i99,  when  the  valley  of  the  Pechenga  was  ascended  and  the  monastery  of  Saint 
TriphoQ  visited*  Of  this  establishment  and  the  beneficial  influence  exercised  on 
ths  peaaante  by  the  monks,  Mr.  Pearson  speaks  in  high  terms.  On  the  third 
expedition  the  gnlf  and  river  of  Kola  were  ascended  to  Lake  Imandra ;  it  was  not 
aeeesaary  to  cross  the  peninsula  and  come  out  at  the  Gulf  of  Kandalax,  because 
that  district  had  recently  been  explored,  from  the  ornithological  point  of  view. 
For  hird-iifsting  was  the  main  object  of  these  trips,  but  the  narrative  affords 
nry  gcod  reading ;  while  an  Appendix,  in  which  lists  are  given  of  the  requisite 
tees  and  clothes,  cannot  fail  to  be  useful  to  future  travellers.  The  map  is  adapted 
from  one  pablished  more  than  a  quarter  of  a  century  ago  by  Prof.  J.  A.  Friis. 

H.  S. 

GCBMANT   IK   THE   MiDDLE   AgES. 

*Historische  Geographie  Deutschlando  in  Mittelalter.*    Von  Dr.  Bodo  Kniill. 
Breblau:  19U3. 

The  inspiration  of  the  present  work  has  been  Wimmer's  'Historische 
Isadachaftskunde '  (Innsbruck:  1885),  and  a  very  fortunate  inspiration  it  has 
Wb.  Admirably  clear  in  statement,  and  careful  in  research.  Dr.  Kniill's 
■njdeaerres  to  he  expanded  into  a  treatise  of  much  greater  length.  The 
Hftor  beg^  with  a  study  of  the  changes  in  Central  European  natural  features, 
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directiag  Attention  especially  to  the  BiUloftnd  Nurth  sea  coasts,  the  nrers,  ana  ino 
lakes.  He  oext  examinee  the  changes  in  the  hamati  elcroeat  {**  Ddr  WeschMl  der 
Bowohner")  during  four  great  historical  periods— before  and  diiriog  the  VMer- 
tmnderttfig,  from  the  VMerufanderuijg  down  to  the  close  of  the  Karliug  Age,  and 
froni  the  acoesaioD  of  the  S  ixou  DjniBty  to  the  clo»e  of  the  Middle  Agen*  Thirdly, 
the  aettlement  of  the  Tarioue  Gercnati  dietricta — ^including  the  S^ies  and  Auatrian 
German  lands — ib  revie^rud  with  great  care,  under  the  periods  roughly  corre- 
Bpoading  to  those  already  indicated  (/*  bia  zur  VolkerwaQderung/'  "  von  der  Zeit  der 
Volkerwanderung  bis  auf  Karl  den  Urossen/^  "  tjeiider  Zeit  Karl  dea  GroBBea'*),  and 
with  special  referenc43  to  (1)  the  North- Weat  Lowlanils,  (2)  the  Centml  Highlands 
and  the  Alpe^  (3)  tbe  Eastern  icoil-SUyonic  ragtons.  CooBiderable  attention  ia 
aL»o  deTOted  to  the  variation  a  in  animal  and  plant  life  in  the  Qertnany  of  the 
Middle  Ages  ;  to  the  medieeFal  discovery  and  exploitation  of  mineral  deposita,  and 
especially  of  gold,  eliver,  iron,  and  coal ;  to  the  Keltic,  Koman,  Slavonic,  and 
Ot*rman  methods  of  colonization  and  cnltivation ;  to  the  gradual  civilizatioQ  of 
the  settled  territory  by  towns  and  townships,  by  monasteriea,  by  roada  and  bridgeSi 
by  markets  and  commerce  ;  to  the  various  types  of  architecture,  religious,  military, 
feudal,  and  domestic*  Wiiile,  in  conclueion,  an  historical  summary  of  Gcraian 
prpgrees  from  the  first  centnry  before  iJiiriat  to  the  cad  of  the  Middle  Agc;8,  enables 
me  author  to  gather  up  in  a  lew  pages  the  chief  lessons  ot  his  work.  The  cvidencefl 
of  the  survival  of  Eoman  civilization  in  certain  districts^  the  indicatione  of  progreaa 
afforded  by  loial  municipil  history,  the  civiliising  work  of  the  great  monasteries, 
the  history  of  the  leading  trade-routos  and  traden^entrea — none  of  these  are  neglected, 
and  the  result  is  a  valuable  introduction  to  the  history  of  Qerm^Lic  civiLization  ; 
in  distinction  from  Germanic  wars  and  dynastic  annals,  during  the  time  of  tbe 
making  of  our  modern  world*  U.  R.  B. 

SlTBVKY    AtLA8   OF   EWOLAND   AND  WaLBS. 

'  The  Survey  Atk«  of  fiogland  and  Walea.'  A  series  of  eightj-fanr  platoe  of  ALips, 
and  plauB,  with  DeecrtiJUve  Text,  illustrating  ttje  Toxiogrj.pby,  Fhysiogmphy, 
Geology,  Cliruato^  aud  tbu  Fulitieal  aad  CJomtnorcial  Features  of  the  Country, 
Deuigued  by  iiud  i^reparod  under  tbe  diruL^tiun  of  J.  G.  Bartholanicw,  f.u.s.I£.»  fjlq.s. 
Kdiiiburgh:  John  BjirbholoaiGW  4  Uj.     IdO^t.     l*rice  i.'2  12^.  6'/. 

The  Survey  Atlas  of  England  and  Wdlea  ia  now  completed,  and  Mr.  Birtholamew 
may  ba  congrattilated  upon  bringing  to  a  most  soccesaful  termination  tbe  task 
upon  which  he  haa  been  engaged  for  o^er  ten  years.  He  has  produced  an  atlas  of 
wliich  be  may  well  be  proud,  and  with  which  our  Society,  under  whose  patronage 
it  bEis  been  puhliihed^  liaa  no  reason  to  regret  that  it  has  been  associateti^ 

Tne  task  has  been  uf  great  magnitude,  and  one  which  h%s  never  been  seriously 
attempted  before,  involving  nothiog  less  than  a  ooinplete  eerles  of  maps  of  the 
whole  country,  on  tbe  scale  of  2  miles  to  an  lecb,  reduced  from  the  Ordnance  Survey, 
Admiralty  Charia,  and  other  sources.  This  alone  has  been  a  colossal  undertaking ; 
but  in  addition,  tbe  early  part  of  the  atlas  consists  of  an  excellent  set  of  physical 
and  atatifltical  maps  and  tables  prepared  from  the  latest  reports  and  Government 
returnflf  the  results  of  which  are  now  for  the  Urst  time  presented  in  a  graphic 
form, 

Tbe  atlaf  has  been  published  in  monthly  parts,  the  first  of  which  appeared  early 
in  1903;  but  years  before  this  the  preparation  of  the  maps  was  taken  in  hand, 
and  the  i!>miIca-to-an4Qcb  sheets,  with  their  orographical  tinting,  had  been  issued 
eeparately,  and  had  established  lor  themselves  an  excellent  reputation,  oepeciatly 
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uiOD^^t  tourists  and  ^^lists.  These  sheets,  which  form  the  principal  p»t  of 
ttt  ^Jasy  ha^  been  carefolly  reduced  from  the  Ordnance  Sar?ey^  by  special 
imission,  and  before  publication  in  the  atlas,  have  been  submitted  to  local 
■Iboritiet  and  others  for  revision  and  correction,  to  bring  them  as  far  as  posnble 
9  to  date.  They  are  altogether  sixty-seyen  in  number,  and  coyer  the  whole 
flPODtry.  Each  one  includes  an  ares  of  about  1270  square  miles,  and  measures 
14  inches  by  20i  inches.  The  nomenclature  has  receired  particular  attention, 
■d  the  selection  ci  the  names  from  the  Ordnance  Survey  sheets  has  been  made 
vidi  eridcot  discretion  and  care.  It  would  be  too  much  to  expect  that  a  work  of 
■eh  magnitude  should  be  altogether  free  from  errors,  but  these  are  few  and  far 


Ue  spedal  feature  of  theee  maps  is  their  orographical  tlntiug,  by  means  of 
ilidi  a  general  idea  of  the  elevation  of  the  land  in  any  part  can  be  obtained 
it  a  glance.  The  selection  of  the  tints  has  been  a  matter  of  great  consideration. 
Tlie  tints  finally  chosen  are  altogether  eighteen  in  number.  First  there  are  four 
ibdes  of  green  at  intervals  of  100  feet,  then  follow  tints  of  burnt  sienna  and  brown 
q»  to  27riO  feet,  increasiog  in  -density  with  the  altitude.  The  first  four  of  these  are 
tf  200  feety  and  the  remaiuder  at  250  feet  intervals.  Finally  there  are,  for  those  few 
asss  where  the  altitude  exceeds  2750  feet,  two  shades  of  purple,  which  hardly 
9pesr  in  character  with  the  rest  of  the  shading.  For  the  purpose  in  view,  the 
tists  of  brown  leave  little  to  be  desired,  and  they  bleud  well  with  each  other ; 
\ai  the  transition  from  the  shades  of  green  for  the  lower  districts  to  those  of  brown 
ii  Becessarily  abrupt,  and  it  would  have  been  better  if  it  could  have  been  managed 
to  have  had  shades  of  one  colour  throughout,  though  this  in  actual  practice  may 
k  difficult. 

Among  the  smaller-scale  general  maps  in  the  first  part  of  the  atlas,  there  are 
Dme  that  are  worthy  of  special  attention,  such  as  the  Bathy-Orographical  Map  of 
England  and  Wales  with  the  new  physical  nomenclature  as  approved  by  the 
Council  of  the  Royal  Geographical  Society;  the  Geological  Map,  with  au  inset 
blowing  the  distribution  of  coal  and  iron,  and  another  of  the  geology  of  the  environs 
of  London  ;  maps  showing  density  of  population  ;  an  extremely  useful  little  scries 
of  meteorological  maps  ;  commercial  and  industrial  maps,  and  several  others. 

The  atlas  opens  with  several  pages  of  letterpress  of  a  general  and  statistical 
utore,  commencing  with  a  description  of "  The  Physical  Features  of  England  and 
Wales  in  Belation  to  Political  and  Commercial  Development,"  by  Dr.  H.  R.  Mill. 
Then  follow  a  brief  account  of  the  geological  features  by  Sir  Archibald  Geikie, 
tibles  of  mean  monthly  and  annual  temperatures  of  one  hundred  and  ten  stations 
of  England  and  Wales  by  Dr.  A.  Buchan,  tables  of  rainfall,  agricultural,  popu- 
htioTi,  ecclesiastical,  parliamentary,  railway,  commercial,  and  other  statistics.  These 
izi  ibllowed  by  a  most  useful  table  giving  the  etymology  of  English  and  Welsh 
Mmttf  and  finally  a  list  of  maps  of  England  and  Wales  from  the  earliest  times,  in 
chronological  order.  Although  it  is  not  pretended  that  this  list  is  complete,  yet 
it  tt  fairly  fnll,  and  will  be  useful  for  reference. 

Instead  of  an  index,  Mr.  Bartholomew  has  published  simultaneously  a  Survey 
Gttetteer  of  England  and  Wales,  which  serves  all  the  purposes  of  an  index,  and 
gires  a  good  deal  more  information  than  could  be  included  in  an  index. 

In  conclusion,  it  must  be  admitted  that  by  the  publication  of  his  *  Survey 
Adss  of  England  and  Wales,*  Mr.  Birtholomew  has  rendered  a  great  public 
iffvioe,  and  has  done  much,  with  previous  similar  work,  to  raise  the  standard  of 
British  cartography.    The  atlas  will  be  of  the  greatest  utility  for  many  purposes. 

E.  A.  R. 
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ASIA. 

Tibet  , 

*I1  Tibet  (C*eogmfli4,  Storift,  Keligioae,  Coetumi)  aecondo  k  Relazione  del  viftggio  d«l 
P,  Ippolilo  Deaidm  (1715-1721)/    By  Carlo  Puin i.    Home:  1901.    Ixiv.  +  402  pp. 

Aa  stilted  in  Sir  C.  Markhain^^  '  Narrative  of  the  Misaion  of  George  Bogle  to 
Tibet,*  etc.,  the  long-ft>rgotteii  MS*  of  the  Jesuit  Father  Deaideri's '  Kagguaglio ' 
waa  rediscovered  at  Pistoia  in  1875  by  the  distiogtiiahed  orientaMst,  Prof.  Carlo 
Puiii],  who  at  onae  projxised  to  publieh  the  valuable  document,  witti  all  Eeoesamry 
notes  and  illuitratioDS,  But  the  owner,  Cayaliere  Roasi-CaasigoU,  refiued  his 
consent,  preferring  to  yield  all  rights  "  for  a  cooBuieration  '*  to  the  Haklayt  SocietT', 
which  had  offered  to  bring  out  an  English  editioa.  This  project,  however,  also  fell 
Ihrougb,  owing  apparently  to  the  death  of  the  owner,  and  no  further  action  wa« 
taken  till  the  year  1901,  when  the  proffered  aid  of  the  Italian  Geographical  Society 
enabled  Pnini  to  carry  out  his  original  design  in  a  modified  form.  What  he  baa 
now  isHued  Ib  by  no  means  a  complete  edition  of  the  *  Hagguaglio/  which  contains 
a  comprehensive  account  of  the  autbor^s  travels  and  miBsionary  work  In  PersJai 
Kaebmir,  the  Moghul  empire,  Little  and  Great  Tibet^  and  the  capital  Lbaea,  where 
be  resided  for  sii  years  (1715  to  1721),  that  is,  far  longer  than  any  other  European 
before  or  since  bis  time*  pQini*s  work  ia  entirely  confined  to  the  Tibetan  aection, 
which  forms  little  more  than  half,  though  certainly  by  far  the  most  valuable  half, 
of  the  M8.  Even  this  section  is  not  given  in  fulh  but  &dite<l  on  a  sort  of  eclectic 
system,  which  perhaps  need  not  be  regretted j  seeing  that  it  abounds  in  needless 
repetitions,  is  written  in  a  somewhat  prolix  and  inflated  styles  and  put  together  in 
a  confused  way  without  any  chapter  or  other  sectional  divisioos  except  qnite  towards 
the  end.  These  are  now  supplied  by  the  editor,  who  also  gives  a  brief  notice  of 
Desideri^s  predecessors  and  immediate  successors  in  Lhasa,  a  summary  of  his  travels 
in  the  Easti  five  of  his  letters  written  during  bis  stay  in  Tibetj  a  geographical 
survey  of  that  region,  and  an  appendix  containing  a  history  of  political  events 
brought  down  to  the  eve  of  the  recent  British  expedition  to  Lhata,  There  are 
indexes  of  Tibetan  and  Sanskrit  words,  with  a  scheme  of  Tibetan  transliteration, 
and  a  general  subject- index. 

The  text  itself,  or  such  portions  of  it  as  are  here  produced,  the  eJitor  has 
supplemented,  not  only  with  numerous  explanatory  notes,  but  also  with  lengthy 
iDtercalaled  comments,  which,  coming  from  such  a  high  authority  on  Tibetan 
subjects,  have  a  distinct  value  of  their  own.  Unfortunately,  they  are  at  times 
introduced  in  such  a  way  that  it  is  not  always  easy  to  diatinguisb  between 
Desideri's  language  and  Ptiinr&  comments.  The  difficulty,  however,  will  scarcely 
be  felt  by  those  able  to  appreciate  the  difference  between  the  literary  tons  of 
present  and  early  eighteenth-century  Italian,  ov-en  though  the  orthography  has 
been  made  conformable  to  present  usage.  This  conformity  was  doubtless  neceasi* 
tated  by  the  fact  that  the  MS.  is  evidently  in  three  different  contemporary  hands, 
one  of  which  appears  to  be  that  of  a  somewhat  ignorant  scribe  writing  from 
dictation. 

But  if  the  document  may  seem  to  be  somewhat  over-edited,  the  student  will 
still  be  grateful  to  Prof.  Puini  for  bis  careful  treatment  of  the  parts  dealing  with 
Tibetan  Buddhism  and  Lamaism,  to  which  over  a  third  of  the  volume  is  devoted. 
The  geography  and  history  of  the  country,  the  usages,  social  and  political  institu* 
tlons  of  the  people,  are  now  fairly  well  understood.  But  much  light  is  still  needed 
for  the  elucidation  of  their  strange  religious  systems^the  primitive  Sbamanisnii 
the  later  Bonboism,  the  historic  Buddhism  and  Lamaiam — all  superimiKJsed  on» 
on  the  other,  and  arresting  the  normal  progress  of  the  nation  for  ages.    Sue** 
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eu  be  looked  for  only  firam  those  rare  aoholArs  who,  like  Csoma  de  Eoros,  Bock- 
kiD,  Deudezi,  and  Poini,  poseess  a  thorough  knowledge  of  the  difficult  Tibetan 
k^guage  and  its  Tolomioous  Buddhist  writings.  Hence,  pending  a  complete 
fMon  of  Denderi^  Puini  has  made  a  valuable  contribution  to  the  study  of  Tibetan 
■i  other  primitiYe  religions  by  the  numerous  critical  remarks  with  which  he  has 
MBompaniad  hit  copious  extracts  from  the  '  Raggnaglio.* 

A.  H.  Ebanr. 


*  Tibet*    By  Dr.  Georg  Wegener.    Halle :  1904.    Pp.  147.     With  Mapi. 

Dr.  Wegener  puts  forward  an  excellent  handbook  to  Tibet,  embodying  the 
■Hit  familiar  leaults  of  the  recent  deyelopment  of  acquaintaDce  with  that  country. 
Hi  deals  first  with  the  histdry  of  the  name,  the  boundaries  and  exteat  of  the 
nntry,  and  the  slow  and  interesting  growth  of  knowledge  concerning  it.  Its 
likyncal  features,  climate  and  inhabitants,  trade-routes  and  trade,  are  then  treated  ; 
fMlly,  diapters  are  devoted  to  Lhasa,  to  political  history,  and  to  relations  with 
Ellwand.  A  comprehensive  list  of  authorities  to  which  reference  has  been  made 
conpleteB  the  work.  Sheet  62  of  the  new  Stieler  Atlas  (Inner  Asia)  is  included 
k  ^  book,  and  there  are  uncoloured  plans  of  the  route  taken  by  the  English 
npedition  of  Lhasa,  and  of  the  relationship  of  the  country  with  the  main  water- 
nys  of  Southern  Asia.  The  illustrations  are  such  as  have  recently  appeared  iu 
fts  illustrated  press  of  this  country  ;  in  fact,  to  that  medium  the  disseminatiun  of 
■flk  knowledge  as  that  to  which  this  book  is  an  introduction,  is  mainly  left  in 
Island.  It  is,  however,  within  the  scope  of  a  monograph  of  this  eort  to  improve 
ipcn  the  better  class  of  newspaper  article,  by  giving  a  scientific  arrangement  and 
ndi  additional  facts  as  a  list  of  authorities,  and  it  is  to  be  hoped  that  in  tho 
tore  the  necessity  to  supply  a  demand  for  such  short  treatises  will  arise  in  this 
eooDtry.  The  present  short  work  would  serve  as  an  excellent  model.  It  is  well 
•naoged  and  well  printed,  lacking  only  an  index  or  detailoi  synopsis. 


Asiatic  Turkey. 

*Dar-ul-Islam.'    By  Mark  Sykea.    Bicktrs.     1904.     Pp.  xxiii.,  29i.     With  Maps. 

Into  a  curious  and  not  wholly  pleasing  medley  of  humour,  anecdote,  moral  and 
political  reflection,  and  description  of  travel,  Captain  Sykes  incorporated  a  certain 
moont  of  valuable  geographical  matter.  He  ranges  from  Damascus  to  Tiflis,  and 
from  Constantinople  to  the  Tigris.  Mainly  in  the  districts  north  of  Aleppo,  he  pro- 
Tides  certain  sectional  route-maps,  showing  his  road,  with  rough  hill-shading  and 
flisvstioDs,  salient  buildings,  and  other  features.  They  are  designated  as  sketches  not 
absolately  accurate,  and  are  not  on  a  uniform  scale  or  in  a  uniform  style,  but  thoy 
HS  dear,  and,  taken  together  with  his  excellent  photographs,  instructive.  Iilumi- 
isting  descriptions  of  some  of  the  places  visited  are  given,  and  into  some  of  the 
joeose  native  character-stadies  it  is  possible  to  read  an  ethnological  interest.  The 
Ml  would  be  worth  the  attention  of  casual  travellers  in  Captain  Sykes'  tracks, 
Sid  it  may  be  noted  further,  that  he  indicates  several  sites  which  are  apparently 
tniting  the  researches  of  archasologists.  One  section  at  least  of  Captain  Sykes' 
imutj  was  probably  more  remarkable  than  his  narrative  makes  it  appear,  for  he 
in  the  Taurus  for  a  month  in  winter,  and  the  slight  indications  of  the 
and  even  dangerous  conditions  he  met  with  in  snow  and  storm  induce  a 
t  of  tho  absence  of  meteorological  observations  from  his  wide  range  of 
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Siberia, 

*  Through  the  Hlghlandi  of  Siberia,*     By  Major  H.  G,  C.  Swftyne,  bjc,     Bowland 
Ward.     1904.    Pp,  xir,,  259. 

la  June,  July,  and  Aoguat,  ]  9()3,  Mfijur  Swayne  m«de  ft  sporting  trip  In  the 
mountainouB  dlfitiict  on  the  KQE&o-ChineEe  border,  about  the  valley  of  the  Obuya, 
a  beadfitream  of  the  Katun,  whicli  joiDfl  the  Ob.  His  hunting-ground  of  Oti'i 
Ammon  lay  in  the  short  ranges  north  of,  and  roughly  jiarallel  to,  the  western  end  of 
th©  Altai.  Judging  from  his  records,  he  may  be  congratulated  on  successfully 
aocompliBhing  his  purpoae.  He  has  si ^  produced  a  book  which  not  only  giTea  a 
well-defiucd  picture  of  the  ma  gnificeot  country  which  was  hie  goal,  but  ako  con  tains 
many  interesting  impresaioDs  of  that  part  of  Siberia  through  which  be  travelled  on 
the  great  railway  and  to  the  south  of  it.  There  is,  probably,  no  more  dangeroua 
comparison  to  be  made  than  one  between  the  phyeical  characteriatica  of  the  two 
widely  different  countries,  hut  Major  Swayne  paints  his  picture  of  middle  Siberia 
in  Bummer,  for  example,  by  means  of  aliusioni  to  its  likeness  to  an  English  country* 
fiide«  and  so  the  land  in  made  to  appear  vividly  to  the  eye.  Nor  are  there  wanting 
astute  observations  as  to  the  melhods  of  Russian  expansion,  its  geographical  limlta, 
and  the  reasons  why  these  will  not,  in  his  opinion,  be  overstepped*  As  regards 
B^rictly  Ideographical  iuterestp,  this,  the  lirst  part  of  the  wurk,  is  of  the  greatci-t 
value.  The  excellent  illustrations,  however,  maintain  these  intereats  throughout; 
for  the  hook  i^  produced  in  the  luxurious  style  commonly  associated  with  Mr, 
Kowlaod  Ward's  »|)ortiiig  publications. 

Eastern  Siberia. 

*  Glavnyeshiya  Danniya  po  Btfttietik  Nuseleniya  krana?o  Vost^ka  Sihiri — Primorakajm 
i  Amur^kaytt  i  Ostrnf  Sakhalin/  VMVX  Puhliehed  by  thu  Statistical  Comniittee 
of  the  Homo  Ministry. 

In  this  volume  M.  S<  Patkanof  has  collected  statistical  information  concerning 
the  population  of  the  Amur  and  Maritime  provinces  ami  Sakhalin,  and  on  the 
occupation  of  the  inbahitants,  with  some  ethnological  notoj?,  etc.     Much   of  the 
information  is  not  new.     It  is  well  known  that  colonization  in  the  far  east  of 
Siberia,  at  any  rate  with  the  exceptioo  of  the  Ussuri  districts,  has  not  been  attended 
with  much  succeiis.     One  necessity  is  that  Europeans  should  be  able  to  multiply  in 
these  cold  regions.     As  regards  the  Amur,  the  climate  does  not  appear  to  have 
a  disastrous  clfect  on  hnman  life ;   seventy-seven  persons  have  attained  the  age 
of  ninety,  of  whom  seven  have  lived  to  be  more  than  a  hundred,  and  the  Incrfase 
of  ix>pu]ation  due  to  the  excess  of  births  over  deaths  is  about  1*7  per  cent,  per 
annum.     Agriculture  is  the  chief  occupation,  0^  per  cent,  of  the  total  popuktion 
being  engaged  in  it.     Yet  corn  and  cattle  to  a  considerable  value  are  imported 
from    Manchuria.      This    results  from   the   careless   methods  employed   by    the 
Russian  stttlers,  who  have  not  piofited  by  the  example  set  them  by  their  Chinese 
and  Manchuria n  neighbours.     For  cattle  the  pastures  are  little  suited,  and  murrain 
is  frequent,     Sakhalin  is  still  less  prosperous.     The  natural  Increase  of  the  popula- 
tion is  iosigniiicant,  a  fact  accounted  for,  at  hmt  in  part,  by  the  great  excess  of 
males  over  females.    The  majority  of  the  }>eople  are  convicts  and  txiles.   Com  yields 
a  small  return,  and  therefore  potatoes  are  more  extensively  planted,     Guld-miningj 
An  important  employment  In  the  Amur  province,  is  declining.     lu  Sakhalin  aboat 
S7,W0  tons  of  coal  were  mined  in  1899,  and  there  is  a  prospect  that  gold-mining 
and  the  working  of  petroleum  wells  will  ho  profitable  in  the  future. 
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Manchuria. 

*  Ktneha  and  Mvaooyite.'    By  B.  L.  Pntoam  Weale.    Maomillan.    1904.    Pp.  xx.,  552. 

With  a  Map, 
Mr.  Weale  deals  maiolj  with  Rassfan  misrule  in  the  "  railway  province."  His 
kok  was  written  before  the  outbreak  of  tbe  war,  but  is  intended  as  a  statement  of 
Ae  conditions  previous  aod  leading  to  the  crisiii.  By  way  of  introduction,  however, 
h  gives  a  brief  sketch  of  the  history  of  the  land  now  called  Manchuria  from  the 
■ztiest  times,  treating  it  for  this  purpose  from  a  right  geographical  standpoint. 
Thus  he  writes  in  his  opening  sentence  that  it  must  be  considered  simply  as  part 
rf  the  whole  area  "  which,  stretching  from  the  oases  of  what  is  to-day  Eastern 
TbikestED,  spread  scross  the  rolling  plains  and  dismal  deserts  of  Mongolia,  jumped 
^ere  is  dow  the  Great  Wall  of  China,  wound  over  river,  mounttdn,  and  dale,  and 
ended  only  with  ice-ccld  waters  of  the  furthest  north-east."  As  an  orographical 
ifiiopsis,  exception  might  perhaps  be  taken  to  this  sentence,  but  the  analysis  of  this 
ffoX  area  into  its  former  and  existing  political  parts  is  most  interesting.  Coming  to 
lanchuria  itself,  the  reader  is  left  without  any  very  definite  pictures  of  the  land ; 
ft  if,  in  fact,  shown  to  him,  so  to  say,  from  the  rail  way -carriage  window.  The 
Btin  interest  lies  in  the  descriptions  of  places,  from  Dalny  and  Port  Arthur  to 
Kharbin,  as  regards  both  their  appearance  and  the  curious  atmosphere  of  corruption 
which  appears  to  hang  about  nearly  every  walk  of  life  in  these  Russian  towns.  The 
vhDle  narrative  can  only  be  criticised  as  painted  in  somewhat  glaring  colourp, 
leaving  a  certain  suspicion  of  exaggeration  through  the  very  fact  of  the  strong  senti- 
ment which  obviously  animates  the  author,  perhaps  bekt  illustrated  in  the  dedica- 
tioo  ^  to  the  gallant  Japanese  nation.**  Finally,  the  general  and  statistical  note  on 
XaLchuria,  inserted  as  an  appendix,  seems  rather  unfortunately  placed ;  it  should 
forely  ra^k  alongside  of  the  historical  introduction.  From  the  geographical  point 
of  view,  it  is,  in  fact,  what  tbe  reader  has  been  lacking  all  through  tlo  work.  The 
niastrations  and  map  are  saMsfactory. 

AFRICA. 

Monocco. 

'Tiois  Mois  de  Campagne  au  Maroc'    By  Dr.  F.  Weisgerbcr.    Krnest  Leroux.    Paris : 

1904.  Pp.240. 
This  work  deals  with  that  part  of  Morocco  which  extends  from  the  Atlantic 
Nsboard  between  Rabat  and  Cape  Blanco  southward  (along  the  lines  of  longitude^ 
to  the  city  of  Marrakesh,  or  Morocco,  and  thus,  roughly,  between  6^  SCy  and  8°  40' 
W.  and  34^  and  3P  30'  K,  an  area  of  about  15,000  square  miles.  The  greater 
part  of  tbe  book  consists  of  a  narrative  of  the  author's  journeys  in  1897-98,  which 
b  of  much  interest,  especially  the  portion  which  deals  with  his  sojourn  in  the  huge 
amp  of  Sokhrat  ed-Jeja  (*'  une  immense  c\i6  de  toile  *')  when  the  sultan  was 
SDgaged  in  person  in  the  drastic  "  pacification  '*  of  the  district.  The  description  of 
hb  vint  to  tbe  camp  is  made  the  occasion  for  a  valuable  review  of  the  conditions 
Slid  penonnd  of  the  Government.  But  the  main  geographical  interest  lies  in  the 
qppoidix  of  80  pages,  devoted  to  an  "  etude  gdographique  de  la  region  parcourue,*' 
nd  dirided  into  sections  of  orography,  hydrography,  geology,  climate,  fiora,  fauna. 
Slid  people.  The  district  extends  from  the  coast  to  tbe  Atlas  mountains,  but  does 
Mt  touch  the  main  range ;  and  is  divided  into  four  zones — the  coastal  belt  of  the 
flshcl,  widening  from  ea^t  to  west  from  10  to  more  than  20  miles;  the  lower 
tiRMe,  ft  bftie,  very  slightly  undulating  plain  ranging  from  500  to  800  feet  or  more 
ii  tltitBdff ;  the  upper  terrace,  of  more  broken  country,  where  isolated  elevations 
i^tevflr  •fftB  eicecding,  3000  feet  were  observed,  and  the  high  plateau,  formed 
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by  what  may  be  termed  tbe  higlier  footbilU  of  the  Atlas.  The  ooMt-line  ia 
oompoaed  mainly  of  sandy  blnffs,  with  a  low  shore  broken  by  lagoons  and 
occasionally  by  rocky  promontories,  which  partly  shelter  insignificant  bays  such 
as  the  anchorage  at  Casablanca,  The  sands  of  the  coastal  belt  are  continued  into 
the  Sahel,  where  the  subsoil  is  calcareous.  The  region  of  the  lower  terrace  is  that 
of  the  tirs^  the  word  signifying  "les  terrea  argileuses  qui  se  crevassent  en  ae 
dt»38echant/*  The  soil  is  dark  and  fertile^  The  upper  terrace,  on  the  other  hand« 
h  for  the  most  part  arid  and  sterile,  whether  consisting  of  stony,  sandy,  or  clayey 
tracts.  Schists  and  quartzites  are  the  principal  formations  of  the  high  plateau- 
The  chief  stream  of  importance  is  Urn  Er-Rebia  (Morbea).  The  maritime  climate 
of  ihe  coastal  region  is  described  as  equable  and  temperate,  though  moist,  bu^ 
between  the  lower  and  upper  terrace  a  transition  takes  place,  rather  suddenly  as  a 
rule,  to  a  climate  of  continental  character,  dry  and  le^s  equable.  The  illustrations 
IE  this  book  are  few  but  good^  and  the  diagrams  are  simple  and  clear. 

0.  J,  B.  H. 

AMERICA. 

Unitei>  Statks. 

*  Greater  America,'    By  Archibald  R.  Colqnhotin.    Harper  Br oa.    1904.     Pp.  x.,  4a6, 

With  Mapi. 

Mr,  Colquhoun  is  deeply  versed  in  large  political  problems,  which  he 
approaches  with  a  proper  appreciation  of  geographical  considerations.  Not  that 
this  volume  has  any  affinity  with  that  class  of  work  which  bases  palitical  theory 
on  geographical  facf,  and  sometimes  tends  to  outrun  actuality  in  giving  rein  to 
imagination.  But,  on  the  other  hand,  geographical  facts  are  not  forgotteni  as  not 
infrequently  in  attackiog  political  problems  they  are  forgotten.  This  book 
contains  a  series  of  simple  but  clear  diagrams  illustrating  variuus  subjects  frooi 
racial  distribution  in  the  United  States  to  the  effect  of  the  Panama  canal  in 
creating  new  world-highways,  and  each  of  the  subjects  thus  illustrated  is 
elucidated  in  the  text.  The  completeness  of  the  work  may  ha  shown  by  a 
■election  of  subjects — America's  raciSc  expansion  and  Caribbean  expansion  ;  Fan- 
Americanism  io  its  associations  with  S:»uth  America  and  with  Canada;  the 
government  of  "Greater  America"  and  its  connection  with  the  problem  of 
ezpftnaion  at  largo;  and  American  interests  in  Asia,  which  last  involve  a 
particularly  succinct  chapter  entitled  '*  Asia  and  Transformation,"  As  regards 
the  purely  political  side  of  the  work,  no  more  need  b^  said  here  than  that  it  gives 
a  remarkably  clear  conception  of  the  wide  and  growing  ramifications  of  American 
interests.  There  may  be  noted,  however,  a  few  of  the  incidental  sections  which 
give  the  book  a  purely  geographical  interest.  The  chapters  on  Caribbean  expan- 
sion contain  a  remarkable  picture  of  the  contrast  between  the  desirable  natural 
conditions  and  wholly  undesirable  human  conditions,  so  to  say^  in  the  West 
Indian  Islands.  Similarly*  under  the  heading  of  Pan-American  ism  in  the  Bouthem 
continent  each  of  the  South  American  republics  is  taken  up  in  turn,  its  politioAl 
and  economical  state  discussed,  its  natural  opportuoities  set  forth,  and  all  compai^ed 
and  contrasted.  Canada  is  similarly  dealt  with ;  the  geographical  reasons  for  her 
development  along  latitudiDal  rather  than  longitudinal  lines,  and  her  ethnological 
conditions  in  rolationship  to  their  beariug  upon  hor  imjx^rial  standing  are  not 
|t>rgotten.  The  book  is,  in  short,  an  applicatioo  of  the  best  methods  gf  poliiioal 
geography  to  a  special  and  essentia tJy  modern  subject. 

0.  J,  R.  H. 
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ASIA. 

Vame  of  the  Highest  Mountain  in  the  World.^AQ  able  r«capiia- 
I  of  lb 6  Tartouf^  singes  \n  the  coQtroversy  oti  this  subject,  whtcb  hjia  beflo 
ilnod  tor  ao  m&tij  y^arn,  wa9  coutribated  by  Mojor  Burmrd,  of  the  Indlati 
Departtnent,  to  Nature  for  November  10  last.  Major  Burrard  appealed 
l^ogTmphera  to  accept  the  ojune  Ererest  for  tbe  great  mouataia  in  virtue  of  tbe 
riptire  title  it  bBB  acquired  by  its  use  during  a  Qumber  of  years,  and  the 
CO  of  ftoy  other  generally  acceptable  degignation.  A  brief  reply  from  Mr« 
t  Presbfield  appeared  in  the  B%noe  joarDal  for  November  24. 
I  Arm  in  Asiatic  Enssia. — We  leara  from  our  Hooorary  Correiponding 
Golooel  J.  de  SbokaUky,  that  the  grc^t  work  on  the  areaa  of  river 
mad  adminiatrative  divisioQa  in  Asiatic  Rusflia  begun  by  the  late  General 
^aad  eoiktintied  since  bis  death  by  Colonel  Bhukalsky,  was  about  to  be  printed 
iDtBOtmber,  The  method  employed  in  computing  the  areas  is  a  new  one,  and 
[iBtereit  from  a  theoretical  point  of  view.  It  gives  exceedingly  accurate  results, 
in  the  case  of  Asiatic  Huagia^  will  be  a  decided  improvement  on  tbt.i^G 
opted,  which  have  been  baaed  on  the  calcaiations  of  the  late  Gtneral 

t  Ibe  Jarawaa  of  the  Andaman  Islandfl.— We  have  received  from  Mr.  C.  G. 
r  of  the  Indian  Forest  De{>artmentf  a  collection  of  official  papers  relating  to 
t  Joomeys  in  the  interior  uf  the  South  Andaman  island,  undertaken  by  him- 
raod  other  Government  officials  with  a  view  to  ascertaining  tbe  position  of  the 
Dtnta  of  (he  Jarawa?,  an  aboriginal  tribe,  which  has  bet'Q  much  given  to 
if  the  settlements  on  the  coast,  several  lives  having  been  lost  through  their 
It  is  not  quite  clear,  from  tbe  extracti  printed,  whether  the  expeditions 
!  midei taken  with  a  view  to  reprisals,  or  merely  for  the  purpose  of  entering 
I  leUtioDS  with  the  Jarawaa  with  the  object  of  stopping  their  raids.  On  two 
however,  attempts  to  capture  individuals  of  the  tribe  were  made,  ibo 
I  of  which  led  to  the  death  of  Mr.  Vans,  oOicer  in  charge  of  the  Andatnaneae 
[?cft  Blair*  The  hrst  report  describes  a  reconnaissance  made  by  this  ofEoer  and 
,  Baoig,  aaaistant  harbour-master  at  Port  BUii'  (in  part  in  company  with  Mr. 
aX  in  January  and  tbe  early  part  of  February,  lLia2.  Proceeding  to  the  west 
It,  north  of  Port  Campbell,  the  party  went  inland  through  dense  jungle  and  up 
I  of  mountain  streams  blocked  by  slippery  rookjs,  but  though  one  or  two 
lly-OOOUpied  huntiog  camps  of  the  Jarawas  were  discovered,  none  of  the 
I  met  with,  although  a  small  party  came  down  to  the  beach  in  view  of 
lit  Inmclk  during  the  leader'^  absence.  The  next  attempt  waa  made  Irotii  Port 
AasoQ,  the  inlet  leading  from  the  west  towards  the  Middle  strait,  and  resulted  in 
tb  discovery  of  one  of  the  permanent  seltlemeats  of  the  Jarawas,  who  were,  how. 
mm,  away  at  the  time.  Tbe  but  was  a  subatantial  building  raeasuring  60  feet  by 
12^  and  supported  in  the  centre  by  seven  stout  posts  25  feet  high,  imd  it  cuntained 
tirious  u tec nls— honey  and  water  Teasels,  baskets,  mits,  bows,  etc.  In  the  centre 
the  main  fireplace,  and  round  the  aidei  the  smaller  fireplaces  amd  by  the 
families.  The  house  was  large  enough  to  contain  eighty  to  a  liundred 
ir«aikd  the  Andamaneae  state  that  the  whole  tribe  collects  into  one  such  house 

incident  Ulustmting  thu  irreconcilable  cburacter  of  iho  Jaravrus,  and  their 
of  tbe  powera  of  the  White  man,  is  rt^lated  in  Mr.  Kloas^s  recent  work  ou 
and  Nioobars  (p.  191). 
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(of  the  two  or  three  which  seem  to  exist  altogether)  during  the  rMii«,hut  Mr.  Vaux 
considered  this  doubtful,  as  the  men  alone  numher,  in  hi*  opinion,  from  eighty  to 
a  hnndreJ.  The  house  was  placed  on  the  sumtnit  of  a  hill,  with  paths  leading  up 
to  it,  the  main  approach  being  as  well  cleared  as  a  Forest  Department  road.  The 
next  report  is  one  by  Mr.  Rogers  on  a  journey  inland  from  ihe  east  coast,  acroM 
the  series  of  ridgea  running  from  north  to  soutb,  which  he  thinks  must  number 
something  like  twenty.  A  large  number  of  running  streams  of  delicioua  water 
were  crossed,  and  both  Mr.  Vaux  and  Mr.  Rogers  express  the  opiaion  that  want  of 
water  cannot  be  the  cause  of  the  Jarawa  raids,  aa  has  soo^etimea  been  thought. 
Tbe  forest  was  generally  poor,  oonBisting  of  email  trees  with  a  densely  matted 
undergrowth,  through  which  it  is  very  difficult  to  force  a  way.  A  secood  exijedition 
was  undertaken  towards  the  end  of  February  of  the  same  year,  all  three  ofScera 
taking  part.  The  first  attempt  was  made  from  the  west  coast  north  of  Macphtrsoo'* 
straits^  but  though  au  inhabited  camp  was  discovered  and  surroutided^  the  attempt 
to  capture  the  people  asleep  failed,  two  children  only  being  secured.  The  party, 
therefore,  proceeded  to  the  big  house  near  Port  Anson,  and  after  wandering  through 
creeks, oyer  precipitous  hills  and  dense  jungle  for  some  time,  succeeded  in  discover- 
iDg  the  main  track  south  and  various  Jarawa  camp?.  One  of  these  was  found  to 
be  oc47upied,  sLud  another  night  attempt  at  the  capture  of  ita  mbabitanls  madr, 
which  ended  fatally  for  Mr,  Vaux,  whu  wa^  transfixed  by  a  Jarawa  arrow  and  died 
within  a  few  minutes.  Two  women  aud  six  children  were  secured,  but,  owing  to 
the  fatal  mishap,  no  further  attempt  to  capture  tbe  men  was  made.  Drawings  ara 
given  of  several  of  the  camps  and  of  the  big  house  near  Port  Anson, 

The  Miabll  Diatrict,  Upper  Burma.— An  examination  of  the  vegetation 
nf  this  district  was  made  in  VMi  by  Captain  A.  T.  Gage,  i.m.s.,  curator  of  tb« 
Calcutta  Herbarium,  who  reports  on  hia  observations  in  the  lifcords  0/  thf  B'ttatticiU 
Survei/  vf  Imlia  (vol.  3,  No.  1),  They  are  of  interest  as  affording  a  good  lnai)i;ht 
into  the  relations  between  physical  conditions  and  vegetational  features.  Tbe 
district  lies  roughly  K'tween  20*  and  21*  N,,  94'  and  iJ5'=*  E.,  i.e.  between  the 
Irawadl  and  the  Arakan  Yoma  range.  It  consiEts  of  three  mecidional  zones 
distinct  both  in  their  physical  and  vegetative  cliaractais.  The  first,  lu  the  west, 
compriaea  the  eastern  tianks  of  the  Arakan  Yomas  and  a  "wmy  distinct  narrow 
range  of  hilU,  to  which,  though  not  named  on  the  map,  Captain  Gage  applies  the 
name  *'Nwamadaung  hills.*'  On  (be  east  there  is  an  alluvial  belt  fringing  thd 
Irawadi,  while  the  intermediate  zoDe^  occupying  the  greater  part  of  the  area,  la 
named  by  the  writer,  for  want  of  a  more  precise  descriptive  term,  the  '* desert 
zone,''  It  is  drained  by  the  three  rivers,  Salin,  Mon,  and  Man.  The  Nwama* 
daung  range,  where  traversed,  was  covered  with  fairly  open  deciduous  forest.  It 
being  the  hot  weather,  all  the  trees  were  leaflets,  while  the  shrubby  undorgrowtli 
wfti  scanty,  and  herbaceous  vegetation  practically  non-exiEtcnt.  Palms  and 
orchids  are  absent  Up  to  between  2000  and  3000  feet  the  Arakan  Yomas  aro 
covered  with  practically  the  same  forest  as  clothes  the  Nwamadaung  range,  but 
above  3000  feet  the  deciduous  forest  gives  place  to  an  evergfcon  forest.  The  flat 
alluvial  belt  is  either  cultivated,  covered  with  savannah  grass  or  with  a  thin 
sprinkling  of  treee,  the  toddy  palm  {B&rauus  flahMftr)  being  very  abundant  near 
villages.  The  shrubby  element  is  varied,  climbing  plants  naturally  few,  but 
herbaceous  plants  abundant.  The  alluvial  belt  vegetation  U  prolonged  up  the 
banks  of  the  rivers.  The  desert  zone,  which  beeomeB  more  rugged  and  hilly  aa 
one  travels  westward,  has  a  characteristic  vegetation  of  mixed  gregarious  species 
forming  a  fpiny  or  prickly  scrub.  The  difference  between  the  flora  of  the  Arakan- 
Nwamadaung  and  desert  zones  is  entirely  natural  and  de^iendent  on  di^erance  of 
altitnde  and  climatic  conditions.    The  diOerenoe  between  the  desert-zone  flora  and 
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tilt  d  the  &lluvi&l  belt  is  chiefly  due  to  the  infiuence  of  the  Irtwadi,  wboee 
uten  pennette  the  latter  and  allow  many  species  to  fiouriah  which  could  not 
dtttrwiae  do  ao.  The  diacaaaion  of  the  affinities  of  the  flora  leadi  to  some  interoat- 
If  rwultB.  The  mountain  zone  ahows  a  coneiderable  percentage  of  endemio 
(iHUA^AimkaD)  fipecica,  moat  of  them  new  to  science,  while  of  the  romaioder^ 
}  species  come  first,  those  common  to  India  and  Malaya  second^  and  those 
.  lo  Cfcdna,  India^  and  Malaya  third*  The  alinTial  belt  bos  many  general 
tropical  or  ooemopoUtan  tropical  species,  with  some  Indo^African^  while 
it  desert  sonr,  though  with  a  fair  number  of  endemic  Upper  Burma  8{)eoieg,  is 
Attictarised  above  all  by  the  preponderance  of  Deocan  and  Indo-African  species. 
Itli  potsible  that  this  element  Is  but  the  remnant  of  a  ilora  once  common  to  the 
Ibkf  prajinsoln,  India,  and  Africa  (when  the  distribution  of  land  aod  water  was 
ihff  tkazi  the  present),  but  driven  corthward  by  the  breaking  up  of  land  surfaces 
h  Lbe  eastern  peninsula,  with  the  change  of  climate  thereby  brought  about. 

Place-names  in  the  Travels  of  Pedro  Teixcira.— Colonel  Gerini,  whose 
Iq^-eofntiiiued  study  of  the  historical  geography  of  the  Far  East  entitles  him  to 
ifeA  with  authority,  gives  a  note  in  the  Journal  *>/  the  Eoijal  Aaiatic  Soritty  for 
r,  1904,  on  the  identification  of  some  place-names  mentioned  in  Teixoira^d 
I  lately  psinted  by  the  Hakluyt  Society.  The  first  of  these  is  **  Olanlon/^  ii 
prodocing  benzoin^  which  he  shows  with  great  probability  to  bo  merely 
te  tnojcript  Into  Spanish  of  the  Portuguese  Lanjao  with  the  article  prefixed, 
lis  fealm  is  thus  the  Lanjioni  of  the  Italian  missionaries,  Lan  John  nf  early 
llj^liBki  travellers,  properly  Lan-cheng  with  its  capital  Wieng  Chan  on  the  middk^ 
Iteikf.  **  Pole,'*  agaiOf  is  the  Pulai  river  near  the  old  Singa|>oro  strait,  which 
Gerini  had  pieviously  been  led  to  connect  with  one  or  other  of  the  states 
Po-li  in  the  Chinese  records.  **  Pate,"  a  seaport  on  the  east  coast  of  the 
Itlaj  peoinsuU  between  Siam  and  Putani,  with  rich  mines  of  tin  near  it^  he  takes 
to  bs  tke  same  as  Tavern ier's  BatUt  which  Is  mentioned  in  oonj unction  with 
Mtyore  (Ligor),  Saugore  (Senggora),  and  Borddoti  (Phattatung)^  and  whicli 
wmld  teem  to  be  either  Patanor,  Bordis,  or  Pateo,  most  probably  the  first  named, 
mr  wliich  tin  wss  certainly  worked  in  Taverniei's  time.  Tbo  fctate  of  Po-1a, 
iimel  to  in  the  annals  of  the  first  Sung  dynasty  in  China,  may  be  this  same 
isiB  or  Fat€.  Lastly,  '*  Sabam  strait  "  (Sab^o  of  the  Portuguese)  ia  that  Ijctwten 
lla  Kwioinn-Kundur  group  of  islands  and  thote  bordering  the  east  coast  of  Sumatra. 
It  likes  ita  name  from  Bibong^  formerly  applied  to  the  ifilands  south  of  the  Qroat 
Earimun. 

APBICA. 

The  TangaQjika  Problem. — The  present  position  of  the  problem  connected 
filh  the  origin  of  Lake  Tanganyika  and  \U  fauna  of  apparently  maiine  afBmtiea 
l»  been  ably  summed  up  by  Mr.  W.  H.  Iludleston  in  a  paper  read  before  the 
TkUwia  Institute  in  May,  lOot,  and  printtd  in  vol.  S6  of  the  Jmthal  r/  Tramae- 
iMif  of  that  body.  In  the  first  section  Mr.  HudleBton  discusses  the  views  of  Mr. 
J,  K.  S.  Moore  from  the  point  of  view  of  general  zoological  and  paliBOBtological 
eaDfideiations»  passing  in  the  next  to  au  eiamin^tion  of  our  existing  knowledge  of 
tJia  otology  of  equatorial  Africa,  of  which  he  supplies  a  useful  summary.  In 
g  the  whole  of  Africa  into  three  great  divisions,  viz.  the  Northern,  the  Region 
Ji  ^jzml  Deserts,  and  Peninsula  Africa,  be  points  out  the  marked  difference  which 
iwits  between  the  two  last,  in  that,  while  in  the  second  division  fosaillferous 
asrina  beds  of  Meaozoic  and  Tertiary  age  penetrate  ioto  the  heart  of  the  continent^ 
k  lbe  tMfd  such  bads  occupy  but  a  natrow  fringe  between  the  si  a  and  the 
In  considering  tbo  geolcgical  aspects  of  the  Tacganyika  problem » 
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It  le  Deoefltary  to  bay6  some  idea  of  tbe  geology  both  of  ihe  East  African  system  of 
ranges  and  of  the  Congo  basiD,  since  the  lake  lies  in  the  border  zone  between  the  two. 
In  the  former  tie  primitive  crjstallitie  sjstem  has  been  invaded  by  an  eDornioaa 
extent  of  volcanic  extravasationf,  the  date  of  which  may  be  safely  said  to  be  poat* 
Jurassic,  prot>ably  coofiiderably  later^  the  first  series  of  rift-valley  faulta  dating 
likewise,  in  all  probability,  from  so  late  a  period  tia  the  Upper  Eocene,  The  Congo 
basin,  as  is  well  known,  is  marked  by  two  great  seriea  of  aandfatooe  formattona 
probably  covering  more  ground  than  any  other  sedimentary  beds  throughout  Africa^ 
wbioh  are  probably  contemporaneous  with  the  Karroo  of  South  Africa^  and  give  no 
aign  of  marine  ongio.  They  seem  to  be  meohaQical  sediments,  which  accumulated 
at  a  time  when  the  basin  had  qo  draiuage  outlet.  Tbe  basiQ,  as  a  whole,  is  outside 
the  iofluence  of  the  East  African  disturbaaces,  but  the  Red  Felspatbic  grits,  th« 
lower  of  the  two  series,  are  occasionally  tilted  in  the  Tanganyika  region,  into  which 
they  extend.  The  lake  has  therefore  come  within  the  inQaence  of  those  dia- 
turbancef.  In  tbe  third  sectioQ  the  writer  sums  up  the  conclusions  to  be  drawn 
both  fiom  the  zoological  and  palwontological  evidence  and  from  the  geological  facts. 
He  points  oat  that  the  undoubted  peculiarities  of  the  Tanganyika  fauna  have  au 
far  failed  to  establish  aoy  connection  with  the  inferior  Oolite  of  the  Anglo-Norman 
hosiD,  while  tho  character  of  the  Jurassic  fauna  of  intermediate  areas  likewise  does 
nothing  to  bridge  over  the  divergence.  Nor,  again,  doei  the  fauna  of  known 
Jurassic  deposits  within  the  African  tropics  show  any  analogy  with  the  gaateropod 
fauna  of  Tanganyika.  The  geological  argument  fceudi  in  the  sime  direction.  Tba 
origin  of  TangaDyika  as  a  rift-valley  lake  cannut  be  older  than  Middle  Tertiary, 
while,  although  large  lacustrine  sheets  of  a  different  character  no  doubt  existed 
earlier,  the  gf  otogical  history  of  the  Congo  basin  gives  do  indication  of  tbe  presence 
of  a  Jurassic  or  even  a  Cretaceous  sea.  The  problom  in  its  main  features  must  thus 
be  regarded  as  still  unsolved. 

Prof.  C.  IThlig's  SoiBQtiEo  Ee&earches  in  East  Africa*— A  letter  from 
Prof.  Ublig,  who  early  in  VJOi  weot  out  to  Eaat  Africa  at  the  expense  of  the  Otto 
Winter  Fund  for  the  purpose  of  scientific  research,  appeared  in  I^da-mannM 
Mitteilungen,  No.  D,  1904,  From  this  it  appeals  that  the  professor's  work  is 
likely  to  be  fruitful  in  additions  to  our  knowledge  of  the  physical  geograplyrof  that 
region.  He  liad  made  a  careful  examination  of  the  shores  of  the  Victoria  Nyatiaa^ 
and  had  brought  to  light  the  existence  of  recent  volcanic  formations  on  the  eaat 
coast  near  the  sonthero  boundary  of  British  territory.  Inasmuch  as  the  deejieat 
soundiog  hitherto  obtained  by  Commander  Wkitohouse  (2CL<  feet)  was  in  this 
oeighfoourhooti,  Prof  Uhlig  is  inclinnd  to  think  that  a  recent  subsidence  has  taken 
place  here.  On  the  toutli-west  coa&t  ho  aldo  saw  indications  of  recent  tectonic 
disturlmnces,  and  thinks  that  the  line  of  islands  otf  the  coast  is  of  the  nature  of  a 
much-broken  ** HuFBt.*'  (In  this  he  is  in  agreement  with  Captain  UerrnaanziV 
views,  cf.  Jourtml,  vol.  15,  p.  179.)  The  traveller  bad  subsequently  pr<jce©ded  to 
Mount  Kiiimaojaro,  where  he  had  noted  the  surprising  fact  that,  in  spite  of  an 
unusually  heavy  rainy  season,  the  ice  on  the  Kibo  crater  showed  marked  signs  of 
retreat  as  compared  with  former  observations. 

The  Uganda  Protectorate  m  1903-1904.— The  general  report  of  Ooloael 
Hayea  Sadler,  com  miss  ion  er  for  the  Uganda  proiectorate,  which  was  presented  to 
Parliament  in  November  last,  is  one  of  tha  most  encouraging  documents  that  have 
oome  from  the  British  African  possessions  for  some  years.  In  the  ivords  of  tbe 
commiesioner  himself,  "The  general  results  of  the  year  may  be  summed  up  ia 
increased  efficiency  of  administration,  and  the  maintenance  of  undisturbed  peace 
and  order ;  in  a  satisfactory  iucrease  of  revenue  and  decrease  of  expenditure ;  in  m 
large  expansion  in   trade,  particularly  in  imports;  and  in  a  general  advanoe  in 
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I  and  social  well-being,  despite  tbe  fact  that  progress  waa  hampered  by  the 
cnDtmuanoe  of  the  sleepiDg-sicknesi  epidemic,^    It  ig  iiaturany  in  tbe  headquarters 
f  the  protectorate,  or  Uganda  proper*  which  poeeeasea  the  advantages  of  direct 
am   commimication   with  the  coast,  and  the  resulting  closer  touch  with  the 
de  world,  that  rooet  signs  of  progreFs  are  obserrable;    Especially  good  results 
r  been  obtained  from  the  system  which  has  been  introduced  of  c<)llectiDg  the 
tax,  wbfn  po«ible,  in  salable  produce,  which  is   immediately   handed  over 
Ithe  merch&nta,  and  thus  gives  an  Importaut  stimulus  to  trade  and  agriculture, 
of  prosperity  and  wcIUbeiog  is  said  to  be  apparent  on  all  sides  in 
and  Kampala,  where  new  shops  hare  been  opened,  and  new  industries 
,  all  shops  and  dwelling-houses  of  the  traders  being  now  built  of  brick  and 
The  number  of  rupees  in  the  country  has  been  largely  increased,  and  the 
duction  of  a  very  small  copper  coin  to  take  the  place  of  the  cowrie  is  under 
atioG.     The  Lukiko,  a  native  counciJi  has  done  good  work,  and  Ms  measures 
Idedfliona  appear  to  give  general  satisfaction.     In  the  central  province  (Biisoga, 
k}agocxl  start  has  been  msde  towards  acquiring  a  firmer  grasp  in  matters  of 
itioDy  steps  having  been  taken  to  train  up  the  younger  men  for  their 
)  duties  as  chiefs*    In  Ankole,  the  healthiest  ptrt  of  the  protectorate,  a  distinct 
I  for  tbe  better  has  made  itself  felt,  and  the  [»eopte  are  content  and  satis 6 ed 
i  ihmi  present  state.    The  Nile  province  suffers  from  its  remote  situation  and 
J  ties  of  communication,  which  makes  it  impossible  to  exercise  con'.rul  over 
I  inUnd  tribes.     The  telegraph  has,  however,  been  carried  to  Wadelai,  and  will 
I  be  extended  to  Nimule.    Coosiderable  progreaa  has  been  made  with  the  work 
jtbeaurrey  department  of  the  protectorate,  the  ataff  of  which  has  been  much 
Plane-tabling  waa  carried  out  over  an  area  of  5200  square  miles,  Dukiog 
^WM  of  7000  since  the  beginning  of  tbe  work.     Observations  witii  the  iO-inch 
lie  were  taken  over  2465  square  mites,  and  116  mites  o(  secondary  trianguta- 
npleted,  450  miles  being  mapped  in  detail  on  the  1-inch  scale.    The  udmir* 
r  appointed  steamers  of  the  Uganda  railway  are  doing  good  service.    They  call 
tly  at  Entebbe,  Munyongo  (tbe  port  for  Kampala),  and  Jinja,  while  one  steamer 
I  tbe  tour  of  the  lake  once  a  month.    The  scientific  and  forestry  department 
[  good  work,  especially  in  the  study  of  products  likely  to  have  an  economic 
Tbe  Botanical  Gardens  have  been  considerably  eolarged,  and  eiperimental 
established   in  Buddu  and  the  Sesse  islands.     Lastly,  the  system  of 
Dtogical  observations  establtabed  in  11*01  is  being  constantly  extended.     Thu 
r  10O3  was  a  record  one  for  rainfall^  which  reached  a  total  of  02*88  inches. 

Or.  SaTid'i  Journeys  arouad  Bnweiizoxi.— A  further  note  on  Dr.  David's 

fvneya  {Journal,  vol  24,  p,  3 lis)  has  appeared  in   Qhhm  for  Octol>er  13,  ItiOi. 
Dg  to  Dr.  Schweinfarth  on  August  22,  from  the  shores  of  Lake  Albert  Edward, 
David  reported  that  he  had  proceeded  from  Toro  to  the  Semliki  valley  in  a 
day  by  a  mountain  pass  62'30  feet  high,  reaching  in  this  way  the  damp 
forest  which  extends  between  the  Semliki  and  the  range.     lo  about 
^  S,  he  bad  discovered  a  series  of  boiling-hot  sulphur  and  brine  springs,  over 
uty  in  number.     The  trip  had  been  an  unfortunate  one,  as  he  bad  fdllen  into 
I  hands  of  marauding  Banyoro,  who  had  led  him  astray  for  eight  days  through 
» forest^  with  the  result  that  he  had  lost  all  his  imptdimenta, 

_  Hydrographical  Survey  of  the  Senegal  aud   Kig^er.— An  important 
tftdertaking,  having  in  view  the  thorough  examinaiion  of  the  channels  of  the 
and  upper  Niger  and  their  improvement  for  purjxjses  of  navigation,  was 
toa  foot  a  couple  of  years  ago  by  the  governor-general  of  French  West  Africa, 
^  baa  alrevly  led  to  raluable  results  (La  Geoyr.,  vol.  10,  1^04,  p.  187),     The 
~  of  the  miasioc  is  Lieut.  Maseran,  previously  known  for  bis  excellent  work 
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0!i  the  Mekoa^^  who  is  aupporbed  by  Lieut  Dye — a  member  of  the  Marcband 

expedition,  and  known  to  geographecB  for  hb  oxcelknt  ay rveya  in  that  capacity — 
and  a  number  of  other  assistaotf.  The  work  in  West  Africa  has  been  done  in 
the  moat  complete  and  careful  maoner.  The  first  task  was  to  execute  a  large-scale 
survey  of  the  river-channels  and  bankfl;  the  position  of  every  rock,  sandbank,  and 
other  danger  to  navigation  being  marked^  the  depths  aocnrately  determined  by 
aonndings,  and  the  contour  of  the  baoka  mapped  in  detail.  This  has  been  carried 
out  for  the  iSeoegal  alone  over  a  distance  of  more  than  550  milee.  Another  importatii 
piece  of  work  was  the  beacoDing  of  the  conrse  of  the  Sanegal,  which  has  long 
been  urgently  needed  in  the  ioterest  of  safe  oavigation,  many  disasters  having 
occurred  through  the  want  of  such  precantion.  It  baa  already  been  carried  out 
evermore  than  half  the  onrse  of  the  Senegal,  the  beacons  including  some  twenty 
maaonry  towers  of  40  feet  higb,  in  addition  to  over  a  thousand  iron  pofita»  As  aa 
outcome  of  the  work  of  the  misaioD,  it  u  proix>aed  to  set  on  fo-yt  works  for  the 
improvement  of  the  rivef'-channel  in  the  form  of  weirs,  embankments,  dredging, 
and  the  like. 

New  EtorganizatioE  of  French  West  Africa,— The  administrative  system 
introduced  into  French  West  Africa  by  tbe  decree  of  October  1, 1902  (cf.  Journal^ 
vol,  21,  p.  18H),  has  now  beea  modified  by  a  decree  signed  by  the  President  of  the 
French  Republic  on  October  18,  IDOL  The  new  organ i nation  involves  not  so  much 
a  change  in  principlCf  as  has  boon  the  case  with  many  of  the  previous  cbangei 
iQtroduced  into  the  administration  of  these  territories^  as  an  extension  in  greater 
detail  of  the  principle  already  adopted*  Thus  the  independence  of  tbe  governor- 
general  of  locil  coQsMeration?,  and  the  general  supervision  exerci&ed  bj  him  over 
the  whole  territory,  ia  farther  promoted  by  the  erection  of  the  wide  territories  of 
the  interior  into  a  regular  **  colony,"  under  civil  administration,  to  be  known  aa 
the  "Colony  of  the  Uppsr  Senegal  and  the  Niger.*'  This  will  bogiu  (from  the 
west)  at  KayeSi  the  former  **  pays  de  protectorat  *'  on  the  left  bank  of  the  Senegal 
being  now  added  once  more  to  the  Senegal  colony.  The  chief  centre  of  the  new 
colony  will  be  at  Bimmako,  which  is  bound  to  take  an  importaot  place  in  tbe 
development  of  these  interior  territories  as  the  terminus  of  the  Senegal-Niger 
railway,  now  completed.  The  civil  portion  of  the  colony  will  include  inUr  ailia 
the  area  formerly  known  as  the  second  military  territory,  while  a  military  territory 
will  also  be  attached  to  it,  formed  by  the  existing  iret  and  third  military  terrltoriee, 
to  be  placed  under  a  single  *' commandant/' responsible  to  the  lieut. -governor  of 
the  colony.  The  colonies  of  French  Guinea,  the  Ivory  Coaatj  and  Dahomey  suffer 
no  change  of  limits.  A  further  modification  introduced  by  the  new  decree  ia, 
however,  the  formation  of  a  new  civil  territory  embracing  the  Moorish  districts 
to  the  north  of  the  S^ne^al,  lately  brought  under  French  iDlluence,  but  not  yet 
fitted  for  an  administration  such  as  is  In  fiirce  in  tbe  more  settle!  districts  ia 
Senegal  proper.     Thia  will  be  known  aa  the  **  Civil  territory  of  Mauritania/' 

AKBBIOA. 

Koithem  Aiaska> — ^The  account  of  a  reconnaissance,  carried  out  under  tbe 
U*S.  GeoL  Burvey  Depirtment  by  Mr.  W.  C.  Mendenhall,  adds  considerably  to  oar 
knowledge  of  the  geography  and  geology  of  Northern  Alaska  (Q.S.  Geol.  Survey, 
ProfeaaioQfll  Paper  No,  10,  Washington,  19012),  Leaving  Fort  Hamlin  June  18,  IDOl, 
the  party  ascended  the  Dall  river,  arriving  on  the  27th  at  "DjII  City."  The  lower 
50  to  60  miles  of  the  Dill — half  ita  length — lie  within  the  Yukon  tlats,  a  region  of 
sloughs  and  ponds.  For  25  miles  below  the  **  City,'*  the  Dall  runs  through  a  broad 
valley  bounded  some  distance  on  either  aide  by  hills  approaching  the  river  and  rising 
in  height  towards  its  source.    The  divide  between  the  Dall  and  Koyukuk  is  3000  to 
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iJM  ket  mboTe  tbe  aea,  the  gip  mt  bead  of  tbe  Dall  being  a  cut  1500  feet  below  ibis 
From  Bftll  Citj  tbe  SAirrey  mtde  a  portage  of  18  miles  to  the  Kaouti  riTer^ 
ilfio^  a  climb  of  2500  feet.  Two  hundred  milee  long,  tbe  Kanuti,  a  few  miles 
L  its  mmrcK^  enters  a  flat  b^D  0  to  10  miles  long  hj  5  broad.  At  its  lower  end 
lor  30  miles— a  stretch  scarcely  DSTigable — through  a  canyon  reaching 
Ibei  in  depth,  Twenty-fiTe  miles  above  its  month  it  plunges  into  a  aacond 
10  milee  long  by  500  feet  deep,  and  10  miles  sboTe  its  mouth  it  roceiTes  the 
Dototlt,  descended  by  Allen  in  1885,  The  bills  buriering  this  lower  section, 
^Iset  bigb,  are  well  timbered.  Ducks  and  geese  abound  on  the  Kanuti*  Descend- 
Koyukuk^  the  party  ascended  tbe  Alien,  which  ia  free  from  serious  rapids, 
'  Tmlley,  above  tbe  Eats  adjacent  to  its  mouth,  is  5  to  10  miles  wide,  and 
by  rounded  bills  reaching  to  a  height  of  2000  to  2500  feet,  Helpmejack 
.  ^t  milee  from  mouth  of  Kanuti,  is  the  first  important  affluent  of  the  Allen 
Dtered  m  the  ascent,  and  enters  the  main  stream  through  a  canyon-like 
al'ey.  The  murrey  reached  the  Allen  on  July  24.  Between  AUen 
Kowak  there  was  a  portage  of  5^  miles,  with  a  climb  of  only  300  feet.  The 
t,  reached  August  10,  rises  nortb  of  07^  N.  and  west  of  164^  W,  At  the 
of  the  Kichaia  Kaka  sfflacnt  the  Kowak  is  a  beautifully  clear  mountain 
125  feet  wi le  and  6  to  H  feet  deep.  Near  the  head  of  the  river  the  valley 
3  miles  wide  and  broadens  below  Walker  lake,  which  is  drained  by  its 
'  vaiera.  Thif>,  the  most  important  of  the  Kowak*s  upf^r  lakes,  is  14  milee 
,  2  miles  broad  at  its  southern,  and  1  mile  at  its  northern  end.  It  is  bordered 
I  aides  by  precipitous  mountains  rising  30<jO  to  4U0O  feet.  Nutavukli  lake. 
Mi  tiM  nxe  of  Walker,  was  reached  August  13,  and  next  day  the  lower  gorge 
sftlie  Kowak.  West  of  this,  the  valley,  broadening  at  154^  W,  to  Iv-'^O  miles, 
tbis  width  to  ISO*'  W,,  where  it  suddenly  contracts  till  only  2  miles 
Thence  it  again  broadens  to  tbe  head  of  the  delta,  where  it  enters  a  great 
iit  Among  its  numerous  tributaries  the  most  important  is  tbe  Ambler  from  the 
lortb,  joining  tbe  Kowak  at  158^  W.  Below  S<)uirrel  affluent  the  Kowak  breaks 
iaSo  A  number  of  channels  expanding  into  tbe  maze  of  intricate  sloughs  which 
sake  up  its  delta.  The  complex  of  more  or  lees  schistose  sediments  near  the  base 
«l  tbe  geologic  acale  of  Alaska,  described  by  previous  geologists,  is  discussed 
kdetftil. 

Bsploiratioii  in  Western  Mexico  —l>r.  o,  C  Farriogton,  of  the  Field  Colum* 

UaQ  Museum,  Chicago,  describes  a  journey  made  in  181IG  in  the  Sierra  Madre  of 
WtMJoOf  west  of  Durango,  in  publication  No.  S\i  of  the  Museum  (Geological  Series, 
fttL  %  No.  Tt).  The  physical  geography  of  this  part  of  Mexico  is  still  little 
Ibbowii,  noDe  of  tbe  few  writers  who  have  touched  up'>n  it  (including  Dr.  Schiess, 
if  wboM  journey*  Dr.  Farrington  does  no^.  seem  to  be  aware)  having  poisessed 
Dpetence  in  this  respect.  The  present  brochur*^  is  therefore  of  consider* 
\  fotirest,  especially  as  it  contains  some  excellent  photographs  of  the  cfaarac* 
Bcenerj  of  the  country.  An  important  point  discussed  by  the  writer  ia 
Htfit  of  the  bistory  of  the  drainage  sys ten  of  tbe  region  abi^ut  Durango.  While 
tta  solntrbtt  of  this  town  are  drained  by  the  Eio  Tanal^  which  tlowa  through  tbe 
Mnquilal  into  the  Pacific,  the  longitudinal  valley  to  the  north  is  drained  by 
AUBiDfl  which  unite  from  nortb  and  south  courses  to  How  eastward  as  the  Nazas, 
tMSBlfkAticig  at  the  present  day  in  tbe  Liguna  de  Mayran^  which  has  no  outlet. 
^W  existence  in  the  Nazas  of  species  of  fish  which  also  occur  in  the  Rio  Grande 
to  the  former  existence  of  a  connection,  now  interrupted.     While  this  may 


^  J^mrmoJU  fol.  il,  p,  548.    Bee  also  a  note  on  a  {zoological  t^xaminatlon^  hj  Mr, 
^  H.  W«ed,  of  a  more  northern  section  of  the  range  in  jQurn^t^  yoI,  83t  p.  462» 
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hive  beeD  ia  jjiirt  due  to  a  warping  of  the  valley  or  to  increasiug  aridity  of  climati 
Dr.  FarringtoQ  h  iDcliDud  to  attril>ute  tbe  liimjimtion  of  the  eastern  waters  to 
abstraction  by  weatward-flowmg  Btrearas,  i>oiDiiiig  to  the   fact  that  the  Timal 
likewise  contains  Mio  Grande  species,  as  an  indication  that  this  river  has  probably 
cot  back  into  streams  that  once  flowed  eastward.     West  of  Burango  the  countrji 
contiauca  arid  for   some  distance,   bat  exteaeive   forests  of  pines,   interspersed 
with  oaks,  soon  mnke  their  appearance.    Apart  from  a  few  unimportant  ranche% 
the  region  is  uninbabited,  though  pack- trains  were  mot  at  least  as  often  as  ono* 
a  day.     The  plateau  rises  steadily  towards  the  west,  and  at  the  higher  levels  tbo 
temperature  is  too  cold  for  wheat j  though  grass  grows  io  abundance,  and  mountsio 
streams   with   clear  waters  were  crossed  at  ioteivsls.     Dr.  Farrington     left   the 
trail  to  inspect  the  strange  natural  phenomenon  known  as  the  **  city  of  rocks, 
of  which  he  gives  Aoma  striking  views.    Those  rocks  are  marked  by  the  rounded 
outlines  characteristic  of  weathered  surfaces,  but  a  romarkable  feature   is  th© 
complete  removal  of  tho  products  of  decay,  probably  due  to  the  texture  and  com- 
position of  the  rock  (a  rhyolite)  and  to  the  scarcity  of  joints.     A  few  hours  west 
of  the  *'  city  *'  the  western  edge  of  the  pkteaa  is  reached,  a  maze  of  peaks  and 
valleys— duo  evidently  to  a  profound  dissection  of  tho  edge  of  the  plate^iu  by  short 
swift  rivers— comes  into  i^iew,  the  valleys  nearest  the  plateau  often  having  tbo  form 
of  an  amphitheatre.    The  structure  ou times  of  maoy  of  the  peaks  buggest  sedi' 
meiitary  rocks,  though  eruptive  rocks  probably  prevail.    In  descending  westward 
all  gradations  of  temperature  are  experienced,  while  the  abundant  vegetation  of  the 
upper  and  middle  slopes  gives  place  lower  down  to  seiui-arid  cooditiona,  caused 
probably  by  the  warmth  of  the  land,  which  prevents  sufficient  cooling  of  the 
winds  to  produce  precipitation  until  the  summit  is  reached.     The  uninhabited 
character  of  the  region  traveraed  i-j  due^  howeverj  not  to  climatic  conditions,  but  to 
the  tremendous  barriers  to  traffic  presented  by  the  t0|)0grnphical  features,    Tbo 
pai>er  concludes  with  a  description  of  the  Cerro  Mcrcado,  a  hill   largely  made 
up  of  solid  iron  ore,  which  lies  a  little  to  the  Dorth-east  of  Durango. 

The  Falkland  IiIandB  and  their  Stone-riTers.— In  a  recent  number 

of  the  Memoirs  of  the  31afichestei'  iJttrary  and  PhiivwphicaJ  Sockt^  (vol.  18^ 
pArt  3),  Mr*  Kupert  Yalleutln  gives  some  notes  on  a  visit  to  the  Falkland  islands 
in  ]  900,  chiefly  for  zcx>logical  research,  with  the  results  of  which  the  greater  part 
of  tho  paper  is  taken  up*     There  are,  however,  some  observations  of  geographicd 
interett,  in  particular  on  the  mode  of  formation  of  the  stone-rivers  which  haf0 
engaged  the  attention  of  moat  visitors  to  the  group,     Mr,  Vallentin  would  regncd 
these  »ot  as  streams  of  debrig  brought  down  from  the  hillsideft,  but  as  portions  of 
the  general  substructure  of  the  islands  laid  bare  hj  the  removal  of  the  pe^ly  eoiI 
with  which  it  is  elsewhere  covered.     Tbe  stones,  in  his  opiaioQi  have  existed 
for  ages  in  their  present  positiooB,  vegetation  having  subsequently  spread  over  the 
land  owing  to  changes  of  climate.    He  says  that  on  diggiog  iuto  tiie  peaty  soil  at 
tho  foot  of  every  stoue-run,  rocks  identical  both  in  form  and  structure  to  thofte 
alreiidy  exposed  can  be  uncovered^  while  a  stream  of  underground  water  can  bo 
detected,  which  is  constantly  carrying  away  the  soil.    The  amount  of  soil  carried 
down  by  the  torrents  from  the  hillsides  after  a  heavy  rainfall  is  shown  by  the  depth 
of  mud  in  the  various  creeks  and  harbours.    The  islets  of  vegetation  to  be  found 
in  all  stages  of  formation  in  every  stone-run,  of  which  excellent  photographic  ill  us- 
tralions  are  given,  are  regarded  as  remnants  of  tho  former  coating  of  vegetation* 
Among  other  localities,  Mr.  Vallentin  visited  Roy  oovo  in  the  West  Falklaode, 
where  he  found  tho  scenery  and  vegetation  far  moro  attractive  than  in  the  neigh* 
bourhoodof  Port  Stanley,  the  high  grass  and  higher  Fachina  hufkiB^Ghilabothrium} 
giving  an  agreeable  finish  to  the  landscape*     Oo  some  small  islands  the  tuesao 


fimi  formed  b  higli  and  deose  growth.  The  flidea  of  all  the  eBtuariea  and  coyea  in 
libii  pirt  of  the  group  are  almo&t  friDged  with  tho  beautiful  and  fragraut  Falklaud 
box  {Veronica  decuMsatayt  whioti  ia  uaed  as  a  sheUering  hedge  in  tnaoy  of  the 
prdftDi,  FerDa»  inclading  a  pretty  tree-fiTii  {Qlekhenta),  were  also  eeea.  The 
kg^bilsam  (Bolar  ghharia),  though  still  very  common,  doea  Dot  attain  the  size  it 
tatMrlj  did,  owing  to  the  trampliog  of  sheep,  which  bruises  the  bard  exterior  and 
CUiMB  rapid  decay.  Mr.  ValleDtiu  gives  an  interegtiog  account  of  the  penguin 
iDokiri«8,  and  adds  a  list  of  the  fauna,  mainly  conaistlng  of  birds.  His  inquiries 
«  to  the  DOW  extinct  Falkland  island  wolf  led  him  to  believe  that  (hia  animal 
|6MKed  a  social  habit 

QneeBiland  Fanning  IndUBtries.^ — The  Government  statlstickn'a  report 
m  the  agriculture  of  Quoensland  ahowa  that  on  Deoember  31,  1903,  there  were  de- 
pMtui«d  in  Ihe  state  401,984  horses,  an  increase  on  1902  of  2862 ;  2,481.717  cattle, 
tdsereaae  on  1902  of  61,754  ;  8,392,044  sheep,  an  increase  on  1902  of  1,178,059  ; 
117,553  pigs,  an  increase  on  ld02  of  40,351.  Within  the  last  deaade  there  la  a 
nakark^ble  decrease  in  the  number  of  cattle  and  sheep.  Whereas  in  1894  there 
wm  7,012,997  cattle,  in  1903  there  were  ooly  2,481,717,  a  decrease  of  65  per  cent. 
Sbaep,  too,  have  decreased  from  19,587.691  in  1894  to  8,392,044  in  1903.  or  57  per 
WL  Though  its  climate  and  pastures  are  admirably  fitted  for  horac-b reeding, 
QHEDsUnd  has  as  yet  little  profited  by  this  fact.  Daring  the  Boer  war  in  1901 
_Bd  1902,  20,000  horses  were  with  difficnlty  supplied  to  Africa,  and  these  mostly 
I  of  ft  creditable  type.  Upwards  of  thret-fonrths  of  the  cattle  are  held,  in 
it  of  not  less  than  300  In  number,  by  4  p€r  cent,  of  the  total  number  of  owrners, 
^ioh  reaches  23,610.  The  8,392.044  sheep  returned  for  1903  were,  on  the  other 
J,  owned  by  only  1914  persons.  Of  these  5,097,247  were  owned  by  116 
penoofl,  giving  to  each  44,324  sheep,  but  for  a  number  of  yeais  sheep-farming  has 
ktm  tending  In  the  direction  of  smaller  ^ocks  and  holdings*  In  1894  the  average 
jBBber  of  sheep  to  each  owner  was  12,366,  and  in  eight  to  nine  years  this  figure 
died  to  one-third.  Taking  ten  bead  of  sheep  as  equivalent  to  one  horse  or 
i  of  cattle,  the  total  number  of  horses,  cattle,  and  thcep  in  Queensland  in  1903 
i»ve  56  aheep  or  their  equivalent  to  each  square  mile,  and  72  to  each  inhabitant* 
The  total  export  of  wool,  scoured  and  greasy,  in  1903  amounted  to  34,979,076  lbs,, 
of  Ibie  Talue  of  £1,883,762,  an  increase  on  1902  by  5,124,496  lbs-,  valued  at 
£672,326.  Of  the  exported  products  of  the  state,  totalliog  £9,087,874,  the 
pastoral  pfoducts  were  valued  at  £4.221,780,  or  46  per  cent  of  the  whole.  In 
1903  there  were  18,750,60-4  gallons  of  milk  dealt  with  for  conversion  into  butter, 
igUDst  13,787,175  gallons  so  used  in  1902.  In  1903  the  land  under  cultivation 
cooipriied  621,693  acreF.  of  which  566,589  were  und^r  crop.  Passing  by  1902  as  a 
y««r  of  drought,  the  figures  in  1901  were  507,317  acres  under  cultivation,  and 
483,460  acres  under  crop,  The  quantity  of  cultivated  land  to  which  water  was 
irtificially  applied  wap,  in  1903.  14,786  acres  against  14,344  in  1902.  The  report 
gives  satisfactory  returns  of  the  corn  crops,  aud  those  of  sugar,  coffee,  pumpkins, 
fruit,  f  incp,  etc. 

The  Butch  Expedition  to  New  Guiaea.— An  important  expedition  for  the 
jHirpoM  of  exploring  tho  interior  of  Dutch  New  Guinea,  organized  under  the 
■tii^cat  of  the  Netherlands  Gecgraphical  Socwly,  started  early  in  1904  for 
tlte  scene  of  its  labours,  and  sonio  account  of  its  prooeedinRS  down  to  June  18  last 
has  beeo  given  by  Mr.  J.  W.  Ijzetraan  in  the  Tijdschri/t  of  the  Society  above 
■leouoDed  (1904,  No.  5).  The  leader  is  Mr.  R,  Poathumus  Meyjei?,  who  baa  with 
lum  various  Sie)Stsnt^  including  Dn  Koch  as  natural  history  collector.  On  the 
No,  L— January,  1905.]  " 
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way  out  to  the  East,  Mr,  Meyjes  itopped  at  Florence,  where  he  met  and  conavt 
with  Sir  W.  MacGregoFj  the  naturaliat  travellers  Beccari  and  Loda,  and  Prot 
GigUoli.  After  the  arrWal  at  BataviSp  some  time  was  taken  up  in  preparationd, 
incloding  arraogemeDts  ft>r  coolies,  military  escort,  and  ao  forth.  Arriving  mt 
Merauke  (New  Guinea)  on  April  5,  Mr,  Meyjea  did  some  preliminary  work  in 
the  way  of  Bnrrey&  and  obeervatioQe  on  the  south  coast  of  New  Qumeai  making 
ft  trip  also  to  Thursday  island  in  order  to  connect  hi^  surveys  with  previoualy 
fixed  poaiUons.  During  the  voyage  along  the  coast  he  was  gr&tified  with  ui 
UDnsuallj  clear  view  of  the  mountain  range,  the  exploration  of  which  ia  ozke  of 
the  objects  of  his  expedition.  It  seems  to  have  left  no  room  for  doubt  that  a 
part,  at  leas  I  ^  of  the  range— that  north  of  Pisaog  bay — is  snow-clad.  One  p&tk 
flppearod  to  be  entirely  white,  with  streaka  of  snow  as  if  surrounded  by  gl 
During  an  investigation  of  the  coaat  east  of  Furlri  a  river  was  discovered 
Tania  or  Utakwa  (possibly  that  marked  on  the  map  as  the  false  Utanata),  tlue 
entraoce  to  which  seemed  to  be  more  practicable  than  of  most,  probably  allowing 
the  paasage  of  a  vessel  drawing  11  or  12  feet  at  high  water  and  in  calm  weather. 
It  was  hoped  that  this  river  might  afford  a  meaos  of  penetrating  inland.  Further 
east  there  were  many  river  mouths,  broad  but  shallow,  formiog  apjiarontly  a  great 
delta,.  At  the  date  of  his  last  letter,  Mr,  Meyjes  had  returned  to  Burabaya  and 
Batavia  to  make  the  final  arrangemeuta  for  the  main  expedition. 

POLAB  BEQIOBS. 

Proposed  Scieotiic  Station  in  West  Oreenland.— Mr.  Morten  P.  Porsild, 
assistant  in  the  Botanical  Garden  at  GopenhagoD,  has  proposed  that  a  permanent 
scientific  station  aboiiM  be  established  in  West  Greenland,  preferably  on  the  south 
coaat  of  Diaco,  Mr.  Porsild  took  part  in  the  Steenstrup  expedition  to  West  Green* 
land  in  1B98  as  botaoist.  He  published  the  botanical  results  {Mtddelther  om 
Orttnland^  part  25),  and  again  visited  Greenland  in  1902.  His  view  that  a  fixed 
biological  observalory  is  uecessary  to  fiecure  completely  satisfactory  results  may  be 
accepted.  For  one  thing,  remains  of  plaQt  life  might  be  discovered  which  would 
throw  light  on  the  history  of  the  Greenland  Oora  from  remote  times.  Many 
other  questions  bearing  on  Arctic  geography  and  geographical  distribution  might 
be  solved  by  patient  research  from  a  fixed  station  in  Greenland  properly  equipped* 
It  is  to  be  honied  that  Mr.  Porsild  may  be  successful  in  obtaining  the  neceaaarj 
funds  for  such  a  laudable  undertaking. 

Antarctic  MedaHiata  of  tke  E.(}.8.— A  list  has  been  compiled  by  tha 
President  of  all  the  recipients  of  medals  and  other  awards  given  by  the  Society  for 
Antarctic  exploration.  It  has  been  bound  and  placed  in  the  library,  where  it  will 
b€  available  for  reference.  Naturally  the  bulk  of  the  compilation  has  to  do  witli 
the  recent  Aotarctic  expedition,  the  names  of  all  the  ofiScers,  members  of  tha 
scienti^G  stafT^  and  men  beiog  cbronicledj  with  a  statement  of  the  total  amount  of 
sledge- travelling  accomplished  by  each^  as  well  as  of  the  longest  oontinuous  aledga 
journey.  The  earlier  awards  are  eight  in  number,  the  recipients  being  Captain 
John  Biscoe,  Sir  James  Ross,  Sir  Joseph  Hooker,  Captain  Charles  Wilkes,  Captaia 
C.  A.  Larsen,  M.  II.  AT<;towtiki,  Captain  W,  Colbeck,  and  Mr.  L.  C.  Bemacchi,  the 
laat  two  having  received  grants  in  1901  for  their  work  with  the  Kewnes  Expodition* 

QEITEEAL, 

Tke  Wak-wak  lalands  of  tke  Arab  Qeograpliera.— M,  Gabriel  Fer 
discuBHts  the  identificatioa  of  the  Wak-wuk  is^laods  of  Al  Hamdani,  Ibn  Khordad* 
beh,  Maisudi,  and  other  Arab  geographers,  in  a  recent  number  of  the  Journal 
Asiaiiqut  (vol.  3»  No.  3,  1904).       The   Urst-named  distinguishes  the  Wak-wak 
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kkxiioi  China  from  those  of  the  south,  &iid  the  former  have  been  abow^ti  with 
ruixm  by  Mr.  J.  de  Goeje,  in  an  appendix  to  the  '  Book  of  the  Marvels  of  India 
(LejdtBf  1883-86),  to  represei^t  Japao.  Infinite  Btatementa  as  to  the  position  of 
the  Wik-wak  islands  of  the  south  are  made  only  by  Masudi  and  his  oopjiata,  who 
■fioeiftte  them  with  Sofala  and  Zaoguebar,  and  say  that  a3  the  country  of  Sila 
(Jifio)  fbrmji  the  limit  of  the  Chinese  sea,  so  the  Wak-wak  country  is  the  furthest 
bound  of  the  Sea  of  Zeoj.  Vague  attempts! have  been  made  to  identify  this  country 
either  with  the  Seychelles  or  some  other  islands  off  the  east  coast  of  Africa,  or  even 
with  the  district  of  Ugogo  inland  from  Zanzibar.  M.  Ferrand  holds  that  it  can  only 
npreiefit  Madagascar  and  gives  two  possible  explanations  of  the  name  consistent 
with  thii  identification.  The  first  is  from  the  Malagasy  word  vahuaku^  in  con- 
ttaot  use  in  the  senses  of  "  kingdom,"  '*  subjects,"  "  people,"  etc. ;  the  second  from 
l^beMiJigasy  name  of  the  Pandunus  utUis  (Vaktia),  He  iocUoes  to  the  latter,  as 
[jing  some  clue  to  the  story  of  the  maryelloua  tree  of  the  Wak-wak  country 
in  the  *  Marvels  of  India/  the  fruit  of  which  resembled  the  head  of  a  woman 
•nip»ded  by  iho  hair,  and  when  ripe  emitted  the  sound  of  *^  wak-wak.*^  The 
fOppoied  existence  of  two  distinct  groups  of  islands  bearing  the  same  name,  in 
tttcb  widely  separated  quarters  as  Japan  aod  Madagascar,  he  atliibutes  lo  the 
induence  of  the  Ptolemaic  idea  cf  a  closed  Indian  ocean,  also  suggesting  that  the 
liDillarity  between  the  Malagasy  word  Vakua  and  the  ancient  Chinese  natue  for 
JipiD,  Wo-kwok,  may  hare  led  to  the  transference  of  the  Malagasy  legend  to 
Jipan.  Attention  is  also  called  to  the  Swahili  name  for  Madagabcar,  Buki,  which 
Gi&Dot  be  derived  from  any  Bantu  root.  M.  Ferraad  says  that  if  his  theory  is 
icoepted,  it  will  be  necessary  to  revise  the  currently  accepted  Arab  geography  in 
other  points  also. 
^—  The  Explorers'  Club.— The  first  general  meetiog  of  '*  The  Explorers*  Club," 
^Kfecent  organisation  to  further  general  exploration,  was  held  in  Kew  York  City 
^^11  November  12.  The  club  was  organized  last  spring  by  about  fifty  persons,  and 
I  it  the  meeting  on  November  12,  General  A.  W,  Groely  was  elected  the  club's 
President  for  the  ensuing  yean  The  club  has  for  one  of  its  objects  to  bring  the 
tchievementa  of  eipl<jrera  to  the  atiention  of  the  public,  and  to  secure  public 
iat«reft  and  co-operation  therein.  H  will  maintain  headquarters  in  New  York 
Gty,  where  the  members  can  meet  for  social  purfose?,  and  where  receptions  can 
bt  tendered  to  explorers  on  thsir  return  from  notable  expeditionF,  and  to  foreign 
explorers  of  distinction  visit! og  the  United  States*  An  exploralioQ  fund  will  be 
maoguratedf  wbile  illustrated  lectures  will  be  given  from  time  to  time  at  the  club's 
headquarters.  Following  the  business  meetiog,  a  b«inquet  was  served  to  sixty 
fDecnbers  and  guests,  among  whom  wore,  besides  G^eneral  Gret-ly,  who  presided; 
Br,  A,  F.  Batjdelier;  Commander  Robert  E.  Peary,  u,s.n.  ;  Gbneral  Henry  T. 
A1I«D,  ir.8,A- ;  Dr.  Carl  Lumhollx ;  Count  Joachim  von  Pfeil ;  Dr.  F.  A*  Cook ; 
€6loDf  1  David  L.  Brainard,  it,s,a,  ;  Mr.  Caspar  Whitney  ;  Mr.  Frederic  Palmer ; 
Mr.  Richard  Harding  I>avis;  Dr.  Nathaniel  L.  Brittoa ;  -^Ir.  Henry  Collins  Walsh  - 
Dr,  Donaldson  Smiih;  Mr*  Henry  Biederbick;  Mtijur  W.  ft.  Abcrcroni bie ;  General 
Frederick  Fanston,  u,s.A, ;  George  Bird  Grinneil ;  Mr.  F.  S.  DcUeubaugh  ; 
Mr.  Henry  G.  Bryant  j  Mr.  Oscar  F.  Crosby ;  Dr.  William  H.  Furness  ;  Mr,  Alfred 
C- Harrison,  jun.;  lL>r.  H.  M.  HUlor;  Mr  Henry  C.  Mercer.  Interesting  remarka 
were  made  by  Dr.  Bandelier  on  his  recent  travels  in  Bali  via  and  the  Andea;  by 
Count  von  Pfeil  on  his  recent  visit  to  the  interior  of  Morocco;  by  Dr.  Cook  on 
Antarctica;  by  Mr.  Frederic  Palmer,  war  correspondent,  on  the  operations  of  the 
eootendiDg  armiei  in  Manchuria,  which  he  witnessed  until  October  1 ;  and  by 
r.  Henry  Cullina  Walsh,  secretary  of  the  club. 
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Lord  Korthbrook 
AxTHOuaH  rather  &  sUteBman  than  a  geographer,  the  late  Earl  of  Northbrook; 
whoM  death  occurred  on  November  15, 1901,  waa  iotimately  coimected  with  oui 
Society,  not  only  by  membership  laating  a  quarter  of  a  century,  but  by  his  tenuji 
of  the  office  of  President  at  the  very  begianing  of  that  period.  This  wa*  in  1879- 
80,  the  year  previous  to  his  joining  Mr.  Gladatone^fi  second  administration 
First  Lord  of  the  Admiralty,  to  which  circumstance,  and  to  the  cslla  thus  madi 
upon  him  by  the  public  service,  was  alone  duo  the  comparatively  short  periot 
during  which  he  retained  the  oGBce*  Short  though  it  was,  it  waa  sudicient  to  pro* 
his  eminent  qualiOcations  for  tho  task  of  presiding  over  the  &o:iety*s  meetings, ; 
a  time  when  the  geography  of  the  Indian  frontiers  was  a  subject  of  frequent  dis* 
cussion,  and  when  his  wide  experience  of  Easterci  affairs,  gaioed  as  Viceroy  c 
lodia,  thus  proved  of  especial  value.  In  the  social  side  of  its  activity,  the  Societ; 
likewise  found  in  Lord  Northbrook  an  excellent  head,  and  to  his  urbanity  am 
open-hearted  hospitality  a  considerable  portion  of  the  success  attending  hia  year  d 
office  was  no  doubt  due. 

This  is  not  the  place  to  enter  ioto  a  minute  account  of  Lord  NorthbrooVi 
public  services,  which  have  been  adequately  dealt  with  by  the  public  press,  Th 
family  of  Baring,  of  which  Thomas  George,  second  Baron  and  first  Earl  of  North 
brook,  was  the  distinguished  head,  migrated  to  this  country  from  Bremen  early 
the  eighteenth  century,  and  soon  made  its  mark  for  the  business  capacity  whicli 
has  characterized  so  many  of  its  members,  and  which  during  two  generations  Wi 
placed  at  the  dii^posal  of  the  East  India  Company,  llie  father  of  the  late  earl 
Sir  FranciiJ  Baring,  who,  after  a  long  period  of  public  service,  became  first 
Northbrook  in  1866.  Born  in  1826,  the  earl,  after  graduating  with  cli 
honours  at  Oxford,  served  his  apprentice  skip  in  public  affairs  as  private  secr«i 
to  various  heads  of  Government  DepartmentB,  and  entering  Parliamt^nt  in  1857| 
took  office  himself,  first  as  a  Lord  of  the  Admiralty,  next  as  Under-Secretary  a 
State  for  India,  and  soon  afterwards  as  Under-Secretary  for  War,  In  1872  hi 
succeeded  the  murdered  Lord  Mayo  as  Viceroy  of  India,  his  four  years*  tenure  ol 
which  office  was  marked  by  a  cordial  sympathy  with  the  feelings  and  aspiratiom 
of  the  Indian  people,  by  Uj^eful  reforms  in  the  region  of  finance,  and  by  the  success 
ful  fight  which  he  maintained  against  the  horrors  of  famine  in  Bengal,  The  perio< 
was  on  the  whole  one  of  quiet  and  uuseusational  progress^  and  the  chief  public 
event  was  the  successful  visit  of  the  Prince  of  Wales  to  India  in  1876.  Lord  Nortb 
brook  left  behind  him  in  India  many  kindly  memories,  and  his  administration 
oertainly  a  beneficial  one  to  the  people  at  large,  and  tended  to  draw  rulers  a] 
ruled  into  closer  and  more  harmonious  relations. 

After  his  return  to  this  country,  Lord  Northbrook  remained  out  of  office  nni 
the  return  of  his  party  to  jKJwer  &9  the  result  of  the  general  election  of  1880 
when,  as  already  stated,  he  became  Fir^t  Lord  of  the  Admiralty,  under  M] 
Gladstone.  It  was  while  holding  this  office  that  he  was  sent  out,  in  1884,  as  Higl 
Commissioner,  to  inquire  into  the  financial  pasition  in  Egypt,  and  that  the  advi 
which  he  gave  in  this  capacity  led  to  no  practical  result  must  be  ascribed  to 
international  fetters  which  hampered  all  true  progress,  and  from  which  the  countrj 
baa  only  lately  been  freed  as  the  result  of  the  Anglo-French  convention  of  IHOI, 
Lord  North  brook's  public  career  came  virtually  to  an  end  with  the  political  uj 
heaval  of  1886,  in  which  he  ranged  himself  on  the  side  of  the  Unionists* 


tBMM 

icr^tmrfv 


i 


vmnros  of  the  botal  gscniraphigal  societt,  session  w^-ieos.  lOl 

Lord  Northbrook  took  to  tlie  eod  a  Iweij  iDterest  in  Ibe  afTdra  of  ftampsliire, 
in  which  his  country  seat  waa  situated,  being  Lord-Lie uteaant  of  the  cou..^t;%  and 
chAinnao  of  tba  Cotuity  Ootmoil  as  well  as  of  its  Educatioo  Committee, 


Br.  Emil  Schlagintweit. 

The  well-known  writer  on  Eastern  snbjectF,  Dr.  Emil  Scblagintwelt,  died  on 

October  2D  last,  at  the  age  of  69  years.    He  was  the  youngest  of  four  brothera,  of 

whom  the  tbree  elder^  Herrmann,  Adolf,  and  Robert  Schlagintweit,  are  so  well 

bowQ  to  geographers  for  their  important  researcbes  in  tbo  Himalayas  and  adjacent 

tifioBi,  carried  ont  about  the  middle  of  the  last  century  under  the  auspices  of  tbe 

indiia  Gofemment.     The  fourth  brother,  Emi],  wbo^  as  we  learnt  from  a  abort 

soliet  in  Glohts  (vol.  86,  Na»  20),  was  bora  in  Munich  in  1835,  had  his  attention 

tamed  to  things  Eastern,  and  especially  to  tbe  history  and  literature  of  Tibet,  as 

I  rodt  of  hia  brothers'  researches,  and  his  close  study  of  these  Hubjecta  had  its 

(utcome  in  several  important  works,  which  appeared   between  1863  and   1896. 

Aacther  and  more  popular,  though  a  careful  and  accurate  work,  was  his  *  Indie 

b  Wort  und  Bild,'  which  originally  appeared  in  1880-81,  a  second  edition  being 

(lUed  for  in  1890.     Dr.  SchlagiDlweit  several  times  took  part  in  the  controversy 

regarding  the  snow-peaks  visible  from  Khatmandu>  holding  that  the  Gaunsankar 

his  brother  Herrmann  was  identical  with  the  Mount  Everest  of  the  Indian 

ey  Department. 
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MEETINGS  OF  THE  BOYAL  GEOGRAPHICAL  SOCIETT, 
SESSION  1904-1905. 

Meeting,    November   21,    1904. — Sir    Cu;ments   Markfiam,   k.c.b*, 
in  the  Chair. 

^hncrto^n,— Robert  u  Ahabrelton  ;  Qtorge  Frederick  Andrewi ;  Bear- Admiral 
Arbuihnot;  Oliver  BainMdge;  Sir  Alexander  Baird,  Bart,;  J.  Baison 
{kk  Fusili^$);  Arthur  Boaket  Jf)hn  Buchan;  Charlei  Gerald  Bush;  Henry 
AdiUpk  Buih ;  Rev,  S,  R,  Camhie ;  Luigi  Camera ;  John  Campbell ;  Edmund 
Ihimheaier  Carver;  Cyril  Claridge  Chambers;  H,  P.  Chamley;  Lieut,  Si/dmt/ 
JiMerl  Charrington  (The  King's  Hmsars);  Commands  Louis  Wentworth  F,  Chet- 
wjfnd^  M,N* ;  Charles  A,  Clark  {late  Lieut.y  U,S,A,) ;  Captmn  Frederick  Laurence 
SUmky  Clarke  (mth  Pur^ahis);  Frank  Benedict  Cteland ;  0.  E.  Clerk;  Lieut, 
Eiward  Cltve  Coates  (I5th  Hussars) ;  Charles  Curtis  Craig^  M,F. ;  EUoi  Crawtfiay- 
WiiHam^  [laU  Royal  Field  Artillery) ;  William  JPrnn  Cressen ;  Alfred  Herbert 
Crook  {Queen^s  Collegey  Hong  Kong);  Qe&rge  Croiviher ;  Major-Qeneral  James 
ISsmer  Cummins,  C*B* ;  Thomas  Kirkman  Dealy  ;  Robert  Paget  Dewhurst ;  Edwin 
&.  G,  Dciiridge ;  John  Ed wanis  (South  A/ricftn  College  Schml);  Captain  England, 
BS,;  Rupert  0,  England;  C,  Reginald  Enock;  Patrick  Gibson;  John  A,  Ley 
Ormvet;  Herbert  Guernsey;  Captain  Clarence  Preston  Gunter^  R,E.;  J,  G. 
BtmiUon^  M.V.O.;  Frank  E*  Hanmj ;  George  Leonard  Harvey,  C.E,;  Captain 
0.  /,  Henfhrson,  R,F,A,  ;  James  CUmcnt  Hoi  dm ;  Herbert  6\  Uooi^r,  M.E. ; 
Bo%^  Oliver  Howard;  Edward  Hutchinson;  Charles  IttgUs  Hutton ;  Jiancs 
Tterhum  Irmne;  Captain  Lionel  James  (Uh  Go,,  London  LY,);  Lieut,  George 
Waiiam  Jenkins,  R.N.R.;  B.  77.  Jes&en;  Joneph  Kennedy,  LCS,  (rdired) ; 
Arthur  Langhton;  Alfred  Perkins  Merrill;  John  Fraftcis  Moiyneuz,  M,R,C.S. ; 
M,  Eervey  de  Montmorency;  Btiitjamin  Hetiry  Hutton  Mundy ;  Leonard  John 
Nmtmarch ;  Captain  Francis  Charles  Methuen  Nocl^  R.N. ;  John  Switxer  Owens ; 
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Liettt'Cejond  Malcolm  Feake,  E.A,;  Prof,  Jiaphad  Wdhr  FumpeUy;  Jnh 
WilU^ft^  l{amshaxi\  A.C.F*;  Captain  Frederick  Si,  George  Fich,  ILN.;  FranM 
Sh^tjii»ipFiehard$Cfn;  Reginald  A,  Roberts  i  Few  Leonard  FMn ;  George  Si 
Eohlni^m;  Charles  Russell;  Wm.  Morris  ScJ^hMngcr  Sdivtin ;  Captain  O.  C?, 
Shakelet/ (King*6  R.R.  Corps);  Lteut.-Cohnel  Robert  John  Simpfion  (R.A,M*C. 
CM.G.);  Sgdney  Frank  Smith;  Frank  Spenhve-Spenlom ;  Br.  J.  F.  Stewart 
JP.  C,  Ansiruther  Stewart;  David  Croat  Thortison;  John  7\  Thomson;  Lieui* 
Frederick  Edward  Thornton  {Royal  Scots  Fnsiliers);  George  Threl/aJl ;  Ivo^ 
Tuxf&rd ;  Major  John  Vans  Agnew  (Indian  Army) ;  Alban  Voigt ;  Captain 
Thoman  Fhilip  Walker,  R,N,  i  Ralph  Walter;  Francis  William  John  Webb 
Liettt.  C,  D.  Wihattr  {Indian  Army):  I^o  Wtinthal;  Fhelt^yooti  If.  Williams 
Richard  TTarniT  Williams;  George  Benton  Wilson;  Sidftry  Jamrs  Woodhouse 
Colonel  Willi4im  Arthur  Toung  (Commanding  2 ud  BailaJiort  Royal  ik^is  FiMiliert)^ 

HOI^OBAR?  CoHBESPONDINa  MEMBER. 

General  Mannd  R*!yes  (Fresident  of  Colombia), 

The  Paper  read  was  i — 

*'  EtploralionB  ia  the  Weiteru  HimaUyaF/'     Bjr  Dr*  Hunter  Wurkman* 


Third   Meeting,   Dt^cemher    12,    1904.— Colonlx    G.    E.    Church,    Vice- 
Preflitlcnt,  in  tlie  Ciiair. 

Elections. — Captain  W,  J.  B^AUen^  B,F.A. ;  Alexander  Begg  ;  Captain  L,  B^ 
Anstey  Bennett  (Page fs  Horse);  Frank  P.  Clark;  Rev.  IF,  //,  WurdU  Cooper i 
M,A,  i  Alexander  Frederick  FWowes  ;  Henry  Aghner  Humphreys  ;  General  Sir 
Archibald  Hunter^  KMJi.  ;  Jules  Joseph  Georges  Lionfiet ;  Edward  Lunv  ;  Bertie 
Far  doc  Thomas;  David  William  Middhton  ThompBon;  Maximilian  Joh* 
Lad  wick  Wedon  ;  Oiarles  Wihh'rhy. 

The  paper  reai3  was : — 

**  ExploratioDS  in  Bolivia."     By  Dr.  H.  Hock. 
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Additiom  to  the  Ltbraij, 

By  BDWAKD  HBAWOOD,  M^.,  Librarian,  ILG.S. 

Tho  following  abbreTiationi  of  nottna  and  the  adjectives  derived  from  tbom  av 
employed  to  indieate  the  source  of  articles  frpm  other  publloatioiis.  Qeogiaphlod 
Damea  are  in  each  case  wntteo  in  full  i-^ 


A.  =  Academy,  Academie,  Akademie. 
Ahh.  =  Abhaadlungen. 

Ann.  —  Annals,  Annales,  Annalen. 

B.  =  Bulletin,  Bollettino,  BolotinL 
Col.  ^  ColoTjiea, 

CJom.  —  CommeroG. 

G.  R,  ^  Comptea  Bendns. 

E.  =  EidJnmde. 

G,  ^  Geography,  G^ographie,  Geogr&fia. 

Qes.  =  Gesellgch&ft 

I.  =  Institute,  Institution. 

It  =  levestiya. 

J*  ^  JonrnaL 

Jb.  =  Jabrbuoh. 

k.  n.  k.  =  kaiserlioh  tind  kdnlgtieb, 

U.  ^  Mittailtingen. 


Mag.  =  Magaifne. 

Mem.  (m^tn.)  =  Memoirs,  M^moirea. 

Blet,  (mc'L)  -  Meteorolagioal,  etc. 

P.  :^  Proceedings. 

B.  =  RoyaL 

Kev.  (Riv.)  =  Review,  Revnfl,  Riviata, 

8.  ^  Society,  Boci^t^,  Selsk'ib, 

8c,  —  Sciencc(fl). 

8itzb.  =  Bitznngsberioht. 

T.  =  Tranaaotiona. 

Ts,  =  Tijdaohrift,  Tidekria. 

V.  =  Verein. 

Verb.  =  Verhandlnngen, 

W*  ^  WisaenBohaft,  and  ecmpoondi, 

Z*  =  Zeitscbria. 

Zap.  s  Zapiski. 


On  ftooonxit  of  the  ambiguity  of  the  words  odnvo,  quarU>^  etc,,  the  i{i6  of  booki  in 
Hb^  lift  below  ii  d^ioted  by  Uie  length  and  breadth  of  the  ooYer  in  inohea  to  the  neareit 
|i.^l/*iiieh.    The  sixe  of  the  JourmdiE  10  x  6). 

A  MlMtioiL  of  the  worki  in  thii  lift  wiU  ha  itotioad  eliawhere  in  the  **  JonrnAL** 


IITBOPl. 

AJ  i>i— PUot-llfe.  Sohroeter, 

Ua§  Pflana«'rilcl>eD  der  Alpen,  Eioe  ScUildGrnniLr  der  Hoohgebirtrs flora.  Von  Dr.  C. 
i^chrcMiter.     Eraie  Litifernng.     Zflirich  :  A.  Rftnstoio,  llKH,    t^ixc  a|  X  G^,  pp.  12i. 
Map*  ai\d  lUu&trationM.     PritM  Ss, 
Tr,  be  completed  in  four  parta,    Tbo  work  will  have  s  distinct  be«kriag  on  geogmphy, 
%M  it  cli»ouMc»  tlie  reliition  of  the  plaot-Iif©  to  oxternal  factors. 

lAitrii— 01imatogTfl,ph7.  Maim. 

Kliznato^raphio  von    Qsterreich.      Herannjjogoben    von    der  Direktion  der  K.K. 
ZfntmlAiwtalt  fiir  Melet^rologie  ond  Geodvnamik.    I,  KUmfitor^raphie  von  Nieder- 
r*terreich.     Von  J,  Hanu.    Wien  :  W.  Branmuller,  mH.     Siae  Hi  X  TJ.  pp.  ItH. 
Map,    Prc$enied  by  the  K.K.  Zentralin9UiU  jUr  MHeorotogie, 
T\m  will  be  noticed  elaewhere. 

luitria— Heriegoyina.     La  <7.,  B.S.G.  PnriM  10  (19(H) ;  lOD-1 14,  Uloy. 

Aiithropc»g<5r>gT«phie  de  rHorzegovine*     Par  Dr.  L.  linloy. 

Bakan PwuMula.  M^m.  SO.  a^mene  43  (ia(M) :  1-93,  P*tUrd. 

Ethnolofde  do  lii  Peniusnle  des  iialkans.     Par  Dr.  K,  Pittard,     With  P!aU». 

Tranee— Oafloony.  B,0,  Hint,  ei  Demiripiiee  (1904) :  96-105.  Baint-Jouri. 

n  n'eiistait  pn«  de  baiee  oarerteB  en  Gaaoogne.  Lea  dunea  n'empietnioot  pas. 
Par  M.  8aint-JonT«. 

ImxLoe— LaiLdei.  B.S.C,  Com.  BoTd^taux  30  (1901);  :}l)G-3Pj.  Buffault. 

A  propoB  dot  ofigiuea  celtiqnea  et  pUoc<5enne«  de  la  toponymie  landaiae.     I'ar 

P.  Buffanlt. 
Giimany.  J,  Manelw^Ur  0£.  18  (1003)  :  125-150.  ICellor. 

The  WeniliEh  Baltic  Porta  of  tbe  Haiiaeatic  Leagii^\    By  E.  W.  Mtdlor,  j.p.     WUk 

Map  and  BtuiiratioM. 

vtmany,  

Ilnndbnch  der  Wirtachaftakunde  Dcntschlande.     Hornusgepreben  im  Auflrage  dea 
dentAcben  Verbendcn  fiir  das  Katifmunniechf'  Unterriditawcaen.     Yitrter  Band- 
Li;ipxig:  B.  G.  Teubner,  lfM>4.    Size  I0|  xTJ,  pp.  vi.  and  748.     Map.     Prii\-  18ro. 
PrtMsnUd   hjf  the  PvbUify^, 
Tbe  fifit  three  volnmea  were  noticed  in  the  Journal  for  .Vngast,  1&04,  p.  210. 

Huifary— Magyara.     Dtuhrh.  Rumhthau  G.  26  (1904):  41^-494.  tran&e, 

Der  ecbte  Typua  der  Magyaren,     Von  B.  H.  Franc*'.     With  IllmtraliOiu. 

lUly— Bibliography.  MagiBtria. 

V.  Conprreaso  (Te'tiL^ratirn  Italiano.  Delia  ne<^i:ftaitii  di  redigrre  la  **  Biblioirrafia 
Geogmflea  deHa  R«giriij«  Italiana  "  prT  II  Sec^Jn  XIX.  lU'lazione  dl  L.  F.  de 
Magiatria.     Size  9|  X  6^,  pp.  G.     PreBenUd  by  Prof,  Q.  Cora, 

Italy -loIseiiA.  B.S.a.  Holiana  fi  (1&04):  407-423.  PalaMO. 

La  Btaziooe  L!mnolocic«  di  Boleena,    CJomnnlcazioiio  del  Prof.  L.  Palazzo.      With 
lUuMtraHtmg. 
Seo  note  in  the  October  number  (p.  176). 


Itiiy— CiRmpAiiia, 

Filippo  Porena.     Campaina  Felixl 
Kapoli,  1904.    Size  10  x  7,  pp.  24. 

Italy^^eographleal  Manutoripts,  ate 
V.  CofigresKO  G<?ogmfioo  Italiano. 
iVleooo  tniziale  del  Narducoi  auUe 


PoTeaa. 

Dnno  del  V.  Congnagfj  Oeotrraflco  Italiano. 
Map.     Prenenteii  b^  Prof,  G.  Cora, 

lartaeohL 
Dcdlft   Xeerigjtk  dl  riprendtsrc  e  integrant 
pero  gengraficbe  manosorittfi  i'  Hulle  piii  rare  a 
ipa  eaiatenti  uellLi  Hibliotecbe  del  Regno'     Itelazione  del  Prof.  0.   Bcrtaechi. 
Siaa  9)  X  6,  pp.  G.    FremnUd  h^  Prof  G.Com. 
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ZtUf — Sioily— BtiLa.     Poputar  Sci  Monthly  66  (1^1) :  452-456.  Saitmui. 

A  SecoDti  Centary  CriticiBra  of  Virgil*a  Etna.     By  Dr.  0.  R.  Eaainjan. 
Rcpn»<1uci?8  the  pfLBsagoB  in  wliich  Aulas  Gellids  records  the  oritioiflm  of  Virgtri 
ver»^«  Ofi  EttiA  by  tho  philoaopher  Fttvorinus. 

lUly— Sicily— Efeoft.  Flatanla. 

Ru  un  mot-i  differeiiziale  della  ipiaggia  odentalo  delF  Etna,  Prof.  G.  PUtania^ 
Size  f)|  X  *j1,  pp.  4.     Pretented  by  Prof.  Q.  Cora. 

Italy— Sioily—Baia.  Sr^dii, 

Bulla  fliatribiidone  ddla  pioggiA  in  ^icilia.  Nota  del  Dottor  F,  Eredia.  8i2c 
H  X  6i,  pp.  8.    Pretented  btf  Pro/,  G-  Cora. 

Italy— Solfatara.  G  Anteiger  5  (1904)  t  litVlSO.  Pilek. 

Die  S^olfatam,    Eine  geograpliiache  Studie.    Von  Dr.  E.  v.  Filek. 

Italy—Tuflcany.  Hewlett, 

The  liaad  io  Tuscany.     A  Commetitary.     By  M,   Hewlett.    2  Tula.      Loudon : 
Mrtcmilko  &  Co.»  19M.      Size  8  x  Sf,  pp.  (vol  t)  jit.  nnd  384  r    (vol.  ii.)  liv, 
and  376.     JUHiiratiom.     Pri<w  21i.  n«l.     Prefenied  by  tfi«  Publuhert. 
Thid  book  ieema  well  qtsaliBed  to  be,  ae  itg  author  intends^  a  oompaDion  of  Tnscan 

travel.     Arranged  Boniewriat  in  the  faaliioii  of  the  old  roftd-)jook*»  its  aim  throughout 

has  been  to  tj^ive  prtjiminf  nee  to  the  people  of  the  eountry,  aa  ita  beet  product,  aud 

themselves  tb©  pmducera  of  all  that  is  of  interest  in  the  way  of  hiatory,  art,  and 

inatitution^. 

Mediterranaii.  PelermanntJlf.  50  (1&04):  174-176.  Fiscber. 

Aufjgraben  und  Streitfrageo  der  Lauderkundc  dee  Mittelmeergehiets.  Von  Prof. 
Dr.  T.  Fischer, 

ITortk  8«a— Kattegat.  K.  Srentk.  Vei,'A,  BandL  88  (No.  2)  (1004):  pp.  30.  Cmamnder, 

Urn  Ytatriim  ocli  liottenstrom  i  Katttgatt.     Af  A*  W,  Cronander. 
On  the  sutfaco  and  bottom  currents  in  the  Kattegat, 
ITorway— Eiiagi-glacisr.    Nor^ltt  G.S.  Aarhog  14  (1902-3) :  1 19-124.  Esusch. 

Biingabraeen.    Af  Dr.  Hans  BcubcIi.     Itlmtrations. 
Vt  note  in  the  NoTcmber  Qninher  (p.  595). 
Bfain.  B.sa  Liih  42  (1904) :  5-47.  Eustaehe. 

En  Andalonsie.     Par  le  Dr.  G.  Eustacbe.     WUh  Map  and  UJuiimiionf. 
Iweian.  K  Si>enth.  Vet- A,  Nandl  38  (No.  1)  (lUtH)  :  pp.  91,  Hamberjf, 

Die  Booimemaehlfroste  In  Bebweden,  11^71-1900,      Von  M.  E.  Bamberg.     With 

Map§  and  Diagrams. 

Switserland'Jart.  Bolller. 

Dr.  Louis  Rollier,  in  Verbindniig  mit  Prof.  Dr.  P»  Jaecard  xx.  Prof.  Dr.  P. 
(ioiiet.  Das  Scbweizerische  Joragebirge.  Deutseh  tod  H.  Bruauer.  (Sonderab- 
druok  aaa  dem  "  fTOogmpbiscbon  Lexikgn  der  Schweiz.'')  Neuenburg:  Gebr. 
Attioger,  19oa.     Size  12  x  TJ,  pp.  40.    lUuttrationt. 

8wlt««rland— Lake  of  <l«neTa.  7oril. 

Prot  Dr.  F.  A.  ForeL  Der  Genfereee.  Dontach  tou  H.  Brunner.  (8onderab- 
dntck  ana  dem  **  Qeograpbiaehen  Leiikon  der  Bchweiz.'*)  Neuenburg:  Gebr. 
Attioger,  19D3.     Siste  11  X  7|,  pp.  10,    Map  and  lUtutratims. 

Switierland— LnearBi  Olacdar.    /.  o/  T.  Victoria  I.  36  (I9§4) :  286-296.  Hull. 

Notcfl  on  the  Thickneas  of  the  Lucerne  Glacier  of  the  Post-Plioccno  Period.     By 

Prof.  E,  HulL     With  Plate.    AUo  teparate  copyt  presented  by  the  Author. 
ITnited  Kingdom.  J.  of  T.  VirtoTia  L  86  (1904) :  175-190.  HttH. 

On  the  Age  of  the  last  Uprise  of  the  Britiah  laloa.     By  Prof.  E,  Hull.     With  M<tp. 
irnited  Kingdom— Bo gmor.  Morrii. 

BogDor  aa  a  Health  Beeort.    By  Dr.  H.  C.  I^.  Morris.    Bognor :  Webster  Sc  Webb, 

1904,    Bize  7  J  X  5,  pp.  32*     Presented  by  the  Author. 
tTnited  Kingdom— Coaiti. * 

British  ABsociation  for  the  AdTuncement  of  Scienoe.     Southport  Meeting,  1903. 

Report  on  ObaerTBtious  on  Chaoges  in  Ihy  Sea  Coast  of  the  Uoited  Kingdona. 

London:  OQicea  of  the  AsBociaiion,  1901.     i^iza  8|  x  5|,  pp.  24.    Map. 

The  obBervationa  so  far  collected  are  here  tabulated  by  Mr.  J.  Parkinson, 
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The  (kolo^  of  the  country  around  Eingrabridge  and  Salooinbe.  (EzpUnatioo 
of  Siweti355  and  356.)  By  W,  A.  E.  Uaaber  (Memoirs  of  the  Geological  Sarfey. 
Ea^kid  and  Wale«,  355  and  350.)  London :  E,  Stanford,  IdOi.  Size  ^  X  6, 
pp.  61    lUuftraiiom,     Price  U.  64. 

riiit«d  EiDgdom — Gaxettoer.  Bar^olomvw. 

The  Survey  Gaxetteer  of  tlio  Britbh  lalea,  TopographieaK  SUtbtical,  and  G>in- 
oi'rci&L.  Compiled  from  the  l£}tu  <^08nB  and  the  latest  official  retnrnn.  Edited 
by  J.  G.  Bartholomew,  With  Appendicei  and  Special  Mapa.  lAmdon  :  G. 
Kowae*,  1901.  Size  lOJ  x  7^,  pp  928,  Map9  and  Plam^  Prtc*  (o'of/*)  17*,  6d. 
mi;  hdfm'yrocw,  2 It.  net,    Ttco  copieB,  presented  5y  the  Editor  and  FuUiither, 

Ifaited  Xiagdom— Lancashire.  Tait, 

MdittTil  Mftooheater  and  the  BejL,daiiing8  of  Lancashire.  By  X  Tait,  Man- 
ch<*8ter;  The  UnirerBJty  PresB;  London:  Sherratt  &  Hughoa'  191*4.  8i;ce  9J 
X  6,  pp,  X.  aod  212.    FroniiepieM  and  Mam.    Price  It.  6(2,  mt.    Pret^nted  by  Ute 

The  standpoint  in  this  book  h  almoet  purely  IdatoricaK  and  there  U  no  nttempt  to 
JHutrate  the  influence  of  geographical  factors  on  tbe  course  of  the  history.    The  study 

iibawever,  of  Talueaa  the  fir»t  attempt  to  diacuaa  in  a  ayitematic  wtiy  the  problema 

PQoactod  with  the  origins  of  Manchester  and  the  gradnal  proceaa  by  which  Lancashire 

ttUirfed  the  position  of  a  recognized  administrative  county. 

Vaitsd  Ziagdom— London,  Ordisli. 

L^ndoQ  Topographical  Record.,  Illuetratetl,  inclttding  the  Foarth  Annual  Report 
of  the  London  Topctgraphical  Society.  Edited  by  1\  Fairman  OrdiBh.  Office  of 
the  London  Topographical  Society*  1903.  Size  i*  x  6,  pp.  viii*  and  126.  IUti»- 
tniion$.     Pretented  by  the  London  Topographical  Society. 

Ctmtains,  besides  many  details  on  the  old  topography  of  Li>tidoD»  an  article  on 
'  in  and  his  map  of  1 593. 

King^dom— London.  Price. 

The  Signs  of  Ord  Loml>ard  Street.  By  F.  G.  Hilton  Price,  l*!l87-1902.  London : 
Tbe  Leadeohall  Press :  Simpkin  &  Co.  Size  9x6,  pp,  208.  Plan  and  lUut- 
trationt,     PreMenttfd  by  the  London  Topographical  Boeiety. 

Vfiitad  Kingdom— SooUand,  Watson, 

Place-Names  of  Rose  and  Cromarty.  By  W.  J.  Watson,  InvernesB  :  The  Northern 
Counties  Printing  and  Publishing  Co,;  London:  D,  Nutt.  190i,  Size  0x6, 
pp.  Usxvi.  and  302. 

A  m\id  piece  of  work,  baaed  on  ctircful  inquiry,  especial  care  having  boon 
dsvDted  to  the  asccrtaiucnent  of  the  genuine  Gaelic  forme  of  names,  by  which,  the 
«riler  claims,  the  task  is  raised  above  tbe  sphere  of  oonjectnre,  which  has  cause  I  much 
^ork  of  the  kind  to  lack  preoiaion, 

Viit«d  Xlngdom  -Surrey  and  Bustax.  Wftrd. 

Tborongb  Guide  Series.     Surrey  [south  of  Epsom]  aud  Sussex  [in  el  tiding  Tun- 
bridge  Wells],     By  C.  S,  Ward.    Third  Edition  — Revised,      London:  Dulau  & 
Co.,  1904.     Biie  6|  x  4J,  pp,  xii.  and  172.     Mapt  ami  Plans.     Price  3*.  Gd,  net, 
Prtaented  by  the  PuUUhert. 
This  new  edition  will  be  welcomed  by  the  increasing  nnmber  of  Londoners  and 

oChen  who  appreciate  the  scenery  of  the  southern  counties. 

Vftited  Kingdom —Wales.    Geo^g.  .Afo^.  1  (1904):  504-.'i05.  Orsenlf, 

The  Gluciation  of  Holyhead  Mountain,     By  E,  Greenly. 

4SI4. 

Idia,  DeufKh.  Eundtehau  G.  26  (1904) :  494  -512,  Jfitlnsi. 

FortacbrJtte  der  geographischen  Ferscbungon  uud  Heisen  im  Jahre  1903.   2.  Asien. 

Von  Dr.  J,  M.  Juttner. 
Ototral  Ail%.  Petermann*  M.  fiO  (1904)  :  1 59-170.  M»din. 

Die  wissenaehaftlichen  ErgebniBse  meiuer  letzten  Heise.    Von  Dr.  Sfcn  t.  Hedio. 

With  Map, 
ChiaA.  Bev.  Q.  2B  (1904):  261-269.  GerTaii-Conrtellsmont. 

Kxploration  du  haut  Yang-ts^.     Par  H.  Gervais-Courfellomont.     With  Map  and 

JUuttratioHM. 
Noticed  in  tbe  December  Journal  (p.  676). 
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CMna  and  India.     B.  VEeoh  Fran^aUe  ri'Kjfrfiii«-OrM«C  4  (1904)  :  13U413.      PeUidt, 
Deux  itin^raircs  de  Chine  <?n  Inde  h  la  fin  du  YIV  t^iccle.     Par  F.  Pelliot 

China— Manohniia.  XinocohL 

8ftlvatore  Minocchi.  Pfjr  la  Manciurirt  a  Pccbino.  (Ottobre  1&03>)  Firenxe: 
B.  8©eV>er,  190*.     Hm  7|  X  5,  pp.  SGO.     Itlugtraiions,     Fre*ented  htj  the  Pubil^bfr, 

(Jliinese  Empire— Kong-olia.  Chalon. 

Rer.  O.  28  (1904)  :  99-107,  163-172,  199-206,  227-236. 

Eo  ^longolie  :  \v  pay  a  des  BajoWa.   Par  P.  F.  CUalon.   With  Map  and  lUuttratioru, 
Cbineae  Empire— Tibet.  Grenard, 

Tibet  :  tlie  Conotry  and   its   Inluibitants.     By  F,   Oroiiard.     Translated  by   A. 

Teixeim  de  Maltoa.     LondoD  :  Hutch  in  eon  k  Co ,  I1Mf4.     Sixe  9  X  G^  pp.  viii.  and 

374,     Map,     Price  10#,  M.  uei.     Fre»ent*'d  by  the  Puhfi^iert, 

Tb)8  English  translation  of  the  rnofit  generally  interesting  eeciions  of  M,  Orenard'i 
important  wurk  (notioGd  in  the  Jnttrital  at  the  time  of  its  appeiiratice)  k  paiticulArly 
welcome  »t  the  present  lime.  The  RUtlmr  hua  perhaps  paid  more  iittention  than  any 
rec-ent  traveller  to  the  jnhnbiLiTite  ofTibet,  their  ebitmeteristiea  and  BOcial  and  eoooomie 
conditions,  etc.,  to  wbicb  aubjecte  nearly  half  the  book  i»  devoted. 

Ckinese  Empire— Tibet,  Hedis. 

Adventures  in  Tibet.       By  Sven  Hedin.      London  :    Hurst  A  Blackett,   1904. 

Size  9  X  6,  pp.  xyi,  and  488.     JUtiHraiion*.     Fries  10*.  tkf.  net.     Fre^mted  by  Ute 

Fubiithert. 

Thia  book,  which,  thongh  baaed  on  Dr.  Hedin*a  larger  work,  hai  been  entirely 
re-written  for  a  more  popular  uadienec*,  is  not  confined  to  the  Tibetan  st^ction  of  the 
grciit  junniey»  na  might  be  Hupposed  from  the  title,  bnt  deeoribeB  the  wbolo  of  the 
routes  thmogh  the  Taritn  l>aflin,  ilie  Gobi,  and  Tibet,  It  is  likely  to  find  a  pluc«  in 
many  libraries  where  eontiiderationa  of  space  forbid  the  mclunion  of  the  two  bulky 
TolnmeB  forming  the  earlier  work. 

Cbinetd  Empire— Tibet.  Bat. 

Sarat  Chandra  Das.  Journeys  in  Tibet.  Tranalated  from  the  English  and  edited 
by  V.  Kotvich,  [In  RuBsiao.]  St.  Petersburg,  1904.  Sim  8x6,  pp.  xliv.  and 
li;>6.     Mapf  and  JUusirationt, 

Chine le  Empire— Tibet. 
Tibet  and  die  engliecbo  Expedition.   Yon  Di,  G.  Wegener.    Hrille  a.  8- 
Bchwetacbke,  1904.     8ize  SJ  X  6|,  pp.  148.     Map$  and  IlimtrationB, 
Freseuied  Ittj  the  Fuhlifher.     [See  arU^t  p.  85.] 

Frenoli  IndoCliina— long  king.     T.  Asiatic  8,  Japan  SI  (1^4) :  2-25. 

A  Report  ou  a  Visit  to  Tonkin.     By  Dr.  E.  Baolz. 
India.  Heldie3i« 

India.     By  Colonel  Sir  T.  H.  Holdieh,  tc.c  m.o.,  etc,  (The  Regions  of  the  World). 

London  ;  H.  Frowde,  [1904].    Size  9|  X  6ii  pp.  lii.  and  376.    Map»,    Frice  7*.  Gd. 

net     Pretmted  h^  the  FMi4hert.     [To  be  reviewed.] 
ZttdlA.  Workmui, 

Through   Town  and  Jungle.      Fonrtoen   Thousand   Milea  a- wheel   among   the 

Temples  and  People  of  the  Indian  Plain.     By  Dr.  W.  H.  Workman  and  F.  B. 

Workman.     I^ondtm:  T.  Fisher  Unwin,  1904,     S^ijzo  10|  x  7,  pp.  xxiv.  and  380. 

Map  and  Itluftiraliom.    Price  2U.  net,     Fr evented  by  the  Fubiiehir. 

The  special  value  of  this  work  eonsists  in  the  fine  series  of  iiluBtrattons  of  Indlaa 
temples  and  other  architectural  features. 

India.  

The  Imperial  Guide  to  India,  including  Kashmir,  Burma,  and  Ceylon*     London  : 

John  Murray,  1904.     Size  7^  x  5,  pp.  xii.   and   244.    Mapt   and  IUtietration», 

Friec  G*.  net.     Frefented  by  the  Fublither, 

This  praclieal  and  handy  little  guide  will  bo  a  great  bwn  to  visitors  to  India,  tis  il 

gives  in  small  compass  juat  tho  sort  of  information  they  need  in  regard  t43  route*, 

accommodation^  and  objects  of  interest. 

IiLdift,  ftobaleff  and  6owaA«^ 

/,B.  United  8ervim  L  47  (1903) :  300,  438,  583.  680.  794 ;  4B  (1904) :  75,  170, 

25.%  395,  r>4L  687,  817,  938,  lOOti. 

Campaigns  against  India  from  the  Wast  and  1 9 trough  Afghanistan.     Translated 


Wegeim, 
:  Gebaaei^ 
Friee  Sm^ 

Baeli. 
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ud  amieomd  from  the  Bnniaii  of  Higor-Genend  L.  N.  Soboleff.    By  Lieut.- 
Colonel  W.  E.  Gowan.     WUh  Map. 

Iidia— BozBA.       Becordt  Boian,  Surv.  India  8  (No.  1)  (1904) :  pp.  142.  Gage. 

Ihe  VegetatioD  of  the  District  of  Minba  in  Upper  Barma.    By  Captain  A.  T. 
Gage.     With  Map.    [See  awte,  p.  90.] 

Uia— Anrrey  Jtoport.  Gort. 

General  Report  on  the  Operations  of  the  Snrvey  of  India  administered  under  the 
Goremment  of  India  daring  1902-1903.  Prepared  nnder  the  direction  of  Ck>lonel 
St  G.  C.  Ooie,  C.8.I.  Calcutta:  1904.  Size  13}  x  S),  pp.iv.,74,  and  iv.  FrontU- 
piece  and  Map$.    PretenUd  by  the  Surveyor- General  of  India. 


Extracts  from  Reports  and  Diaries  of  two  Reconnaissances  of  the  country  sup- 
posed to  be  occupied  by  the  Jarawas,  1902.  Bize  13|  x  8},  pp.  2(j.  Ulu*lralion$. 
Fremnied  by  C.  G.  Rogen,  Etq. 

I^aa.  Farrer. 

The  Garden  of  Asia:  Impressions  from  Japan.  By  R.  J.  Farrer.  I^ondon: 
Methuen  &  Ca,  1904.  Size  8  x  5J,  pp.  xii.  and  296.  Price  6«.  Pre$enUd  by  ihe 
PMiehen, 

Sot  intended  as  a  guide-book,  but  written  with  a  view  to  giving  a  true  general 
pietuie  of  a  country  on  which,  in  the  writer's  opinion,  the  ordinary  Englishman 
ekerishes  ideas  "  of  a  conventional  and  exaggerated  futility." 

Urm,,  B.&6.  Itcdiana  6  (11H)4):  r»r)0-r)74.  Eoiietti. 

Impresaioni  di  Corea.    Conferenza  del  (\  Kossctti. 
WMiMj  Arehipelago — Java.  Day. 

The  Policy  and  Administration  of  the  Dutch  in  Java.     By  C.  Day,  ph.d.    New 
Tork:    The  Macmillan  Co.;  London:    Macmillan  &  Co.    1904.      Size  8}  x  5|, 
pp.  xxii.  and  434.    Priee  Ss.  64.  net.    Presented  &y  ihe  Publi$hers. 
A  study  of  colonial  methods  which  will  be  read  with  much   interest  in  view  of 
existing  controversies     The  writer  holds  that  the  •*  culturc-syfitcm  "  led  to  abuses  as 
4  result  of  its  inherent  principles,  thouirh  he  allows  that  it  mi^^ht  have  been  carried 
tat  according  to  the  original  plans  of  Van  den  Bosch,  so  as  to  be  a  blessing,  and  not  a 
e,  to  the  people  subject  to  it. 


Kalay  Arehipslago — ^Timor.  Aldexwdrelt. 

Tijdf.  Ind.  TaaK  Land-  en  Volkenh.  47  (1904):  195-220. 
Aanteekeningen  over  Timor  en  Onderh(X)righeden,  1668  tot  en  met  1809,  met 
ecne  toelichting  van  J.  de  Roo  van  Alderwerolt. 

Kalay  Peninsula— Historical.    J.E.  Asiatic  S.  (1904) :  719-723.  Serini 

Some  Unidentified  Toponyms  in  the  Travels  of  Pedro  Teixoira  and  Ta vernier. 
By  Colonel  G.  E.  Gerini. 

lusia—CausasU.  Alpine  J.  22  (1904) :  197-20.').  Wigner. 

In  Western  Suanetia  in  1903.    By  J.  H.  Wigner. 
luiiar-Ganeains.      Le  Globe,  B.8.G.  Geneve  43  (1904) :  94-101.  Dingelstedt. 

•  <  La  Cute  orientale  de  la  mer  Noire  ou  la  Riviera  rusie.    Par  Y.  Dingelstedt. 
Inntia — liberia.  Koulomiins. 

A.-N.  de  Koulorozine.     Le  Transsib^rien.      Traduit  du  Russe  par  J.  liCgras. 

Paris :  Hachette  et  Cie.,  1904.    Size  10  X  6},  pp.  viii.  and  326.    3laps,  Diagrams, 

amd  lUuUratione,    Price  5s.  Sd. 

A  yalnablc  history  of  the  inception  and  execution  of  the  groat  Siberian  railway 
piojeet 

Tvkay— AiU  Xinor.  B.8.G.  de  VEst  25  (1904) :  5-14.  Oalloii. 

Tisite  aux  mines  g^co-romaines  d'Asie  Mineure.    Par  E.  Gallois. 
TvkBj-  Bab^onia.  M.V.  Erdk.  Leipzig  (1903) :  15-20.  HUpreoht. 

Die  babylonisohen  Ausgrabung^n  der  Amerikaner  im  B^l-Tcmpcl  zu  Nippur. 

Voo  Prof.  Dr.  Hilprecht. 

AFRICA. 
Abywinia.  Cuiino. 

La  via  da  Assab  alF  Etiopia  Centrale  pel  Golima.     L.  Cufino.    [Napoli,  1904.] 
Sixe  9i  X  6),  pp.  6.    Presented  by  Prof.  Q.  Cora. 
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8tanfi>rd*ii  Compeii<1itim  of  Qeogmpliy  and  TrftTel  (New  Issue).  Africst  Vol.  it 
8ouLh  Affica.  By  Dr.  A.  H,  Keuie.  Second  Edition.  Loudon  :  E.  Stanford, 
190 i.  Size  8  K  5 J,  pp.  xxl  and  672.  Mapt  atid  liluitrationi.  J'rice  15t.  Pre- 
$ented  by  ike  PuLliihtr, 

Both  the  text  and  maps  hare  undergone  carefnl  TevUion  in  this  edition.  Good  uao 
hsB  evidently  been  made  of  the  cnrieut  iDformation  supplied  by  the  /ourwif,  to  whidi 
freqnent  refereiicea  are  made. 

Afdom— Tmde-routei.     Deutteh.  Rundtchau  G.  27  (1904):  34-35.  ^^— 

Vcrkobrawege  in  Afiika.     With  Map. 

Angola.  B.S.G.  Luhoa  m  (1904) :  33-44,  65^77. 12G'^134.  CarTftUio. 

Apontanaentoi  d'uma  viagem  no  sul  d* Angola,    For  F.  C.  Bias  de  Curvalho. 

BiitUli  Eut  Africa— irative  tribei.    /.  Anthrop.  I  34  (1904) :  ]  30-148.  Tatt^ 

Notes  on  tbe  Kikuyu  and  Kamba  tribes  of  BriliBh  East  Africa.  By  H.  R.  Tate. 
With  Map  and  Plates. 

Cape  Colony.  T.$,  Afrimn  PhaompJt,  S.  16  (1904) :  61-83,      Begers  and  Bn  Toil. 

The  Sutbcrland  Volcanic  IMpeB  imd  their  relfttiocfihip  to  oilier  Vonta  in  Soatli 
Africa,     By  A,  W.  Rogers  nud  A.  du  Toit.     With  Ffam. 

Caps  Colony.  T,8.  A/ncan  Fhihsoph,  S.  15  (1904)  :  43-59.  SchwMl. 

Htgh-leyel  Gravels  of  the  Cape  and  the  Problem  of  the  Karroo  Qold.  By  E.  H.  L. 
Schwarz.     With  Pkttef. 

Cape  Coloay,  

Cape  of  Good  Hope.  Department  nf  Ai^riculture.  Annnal  Report  of  the  Geo- 
logioal  Oommiasiou,  1303.  Cape  Town,  1904,  Size  10  x  71,  pp.  20G.  Map§  and 
Seeiiona. 

Central  Afrioa.  BR (?.  Oher  S  (1908-1904) :  273-288.  ColrsU 

A  tmvers  TAfrique  de  rembonnbare  du  Congo  an  Bahr-el-Clhazal  (MisBion  BoDnel 
de  M^zi^rea)  :  chosea  et  gene  dc  TAfrique  Centrala    Par  B»  Colxat  (oompte-rendu    . 
par  P.  Crochet).     With  Itlmtratiom, 

Central  AMoa.  Xmmdt. 

Caput  Nili.  Eine  empfintlsame  Beiee  zu  den  Qnellen  des  Nils.  Von  K.  Kandt 
Berlin!:  D,  Reimer  (E.  Voheeu),  1904.  Size  10  x  7,  pp.  iti.  and  538.  Jlfa|w  and 
J Uuttration*,     Priee  8m,     Present ed  by  tht  Publisher. 

Central  Africa.  Ji«^.  Franfatse  29  (1904):  489-492.  Pierre, 

De  FOubangui  au  Nib     Exploration  CbarleB  Pierre. 
Central  Africa.  Mouremeni  G.  21  (1904):  457-460.  Wantoei. 

Le  gratid  **  Graben  '*  du  Tanganyika  et  du  Nil  inp<?rieur.    Par  A.  J»  Waaters. 

With  Map  and  Profik. 

Central  Afirtoa— Lake  Tanganyika.    J,  of  T.  Victoria  1 36  ( 190 1) :  300-3.51 ,    Mndletton. 
On  the  Origin  of  the  Marine  (Hftlolimnic)  Fauna  of  Lake  Tanganyika,    By  W*  H. 
Hndteaton^  p.r.s.      With  Map$  and  SectionM. 
See  note  in  the  Monthly  Record,  p.  91 . 
Egypt.  Petermann»  M.  60  (1904)  :  179-187*  StsindoriT, 

Eine  archiiologisehe  Refse  durch  die  LibyBche  Wliate  zur  Amons-Oase  Siwo.  Von 
Prof.  Dr.  G.  BteindorlT.     With  Map. 

The  jouruev  was  made  iu  1899-1900  in  company  with  Baroo  von  Griinau  (/oumaf^ 
Tol.  17,  p.  i:*0> 

Erythrea  and  Egyptl&n  Bndan.  Beho«nfeld, 

Erythraii  uud  der  Agyptieehe  Sudiu.     Anf  Gruud  eipener  ForflcliiinjL,%  mi  Qrt 
nod   Stelle  dargesteltt  tod    Prof.    Dr.    E.    D,   Behoenfold,      Berlin;    D.  Itvimer 
(E.  Vfjhsen).  1904.    Size  10  X  7,  pp.  216.    Flat^B,    Price  8m,     Presented  by  ike 
Publisher, 
Baaed  en  the  write  r*B    personal  obeerTatJoni.     The  illuitratieiw  are   nnustt^ljr 

good. 

Frsaeh  Congo.  Mev.  Colon,  (1901):  637-641.  VilleloDgnt. 

De  la  Sangha  k  rOubangui,  par  Bayanga,  T/opI,  la  riri^re  Mokala  et  Imees^, 
Itiaeraire  suivi  par  M.  P.  de  Villeloogue,  en  Novembre  et  Decembre»  1902.   Map, 
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The  MokmlA, »  wwtern  trilmiary  of  the  Ubaogi,  approaohet  within  a  few  miles  of 
Ae  Suiglia,  and  is  naTigabla  for  oanoea  throughout. 


I  ftmthwMt  AMml    DeuUdL  Kolonialteawng  81  (1904) :  355-356.       Pauarge. 
Bu  Eankaufeld,  ein  Bfickzugagefaiet  der  Herero.    Yon  Dr.  S.  Paaaarge. 
htrj  Oaaat  Bev.  CoUm.  (1904) :  621-636.  Cartron. 

Miinon  topographique  dn  Saawi  (Odte  d'lyoire).    Par  M.  Oartron. 

iMnoL  GMm$  86  (1904) :  14&-152.  Hatter. 

Dv  Elefimteneee,  ein  Urwaldidyll  in  Kordkamemn.     Yon  Hauptmann  a.  D. 
Hatter.     WUh  IQtMlraiioM. 

fwHiiL  M.Q.  Gm.  Jena  88  (1904) :  21-24.  Knrge. 

Xni  Auaflog  ina  Land  der  Banjang. 
iHMrajL  Bauer. 

Die DeutabheNiger-Benue-TMdfee-Expedition  1902-1903.  YooF. Bauer.  Berlin: 

D.  Beimer  (Ernst  Yoheen),  1904.    Sise  10)  X  7,  pp.  TiiL  and  182.    Map$  and 

BhuinUianM.    Price  im.    Preeented  by  the  PMUher. 

Some  account  of  this  expedition  was  given  in  the  Journal  for  November,  1903 
(p.  568). 
InMnm.  Eioh,  and  others. 

Beiirmge  znr  Geologie  von  Kamerun.    Yon  Dr.  E.  Esob,  Dr.  F.  Solder,  Dr.  M. 

Oppenheim,  Prof.  Dr.  O.  Jaekel.    Stuttgart:  E.  Sohweizerljort  (E.  Nagele),  1904. 

Siie  9x6),  pp.  xiv.  and  298.    Ifapf  and  lUustratioM.    Preeenied  by  the  Kolomal- 

eUeilumg  de$  AuiUMrtigen  AnUe^  Berlin. 

IrtaL  Minutee  of  P.L  Civil  Engineen  167  (1904) :  310-329.  Hnmbj. 

Irrigation  in  the  Native  Reserves  of  the  Colony  of  Natal.    Hy  A.  J.  Humby.    Wilh 
Map  and  Seetiome, 

%v.  Q.Z.  10  (1904) :  438-450.  KleUt. 

Die  wirtachaftliche  Bedeutung  des  Niger.    Yon  Oberstleutnant  a.  D.  v.  Kleist. 

Bgviia— eeologj.  Geolog,  Mag,  1  (1904) :  290-291.  Lelean. 

An  Eocene  outcrop  in  Central  Africa.    By  Captain  P.  S.  Lelean.     WUh  Map. 
In  a  subsequent  paper.  Dr.  F.  A.  Bather  describes  the  Eocene  cchinoids  brought 
by  Captain  Lelean  from  Sokoto.    (Cf  Journal  for  November,  p.  522.) 

Ela.  SootUeh  O.  Mag.  80  (1904) :  474-489,  543-5H.  Waits. 

The  Annual  Rise  and  Fall  of  the  Nile.    By  P.  C.  Waite.     With  Diagrams. 

Vvtngiieas  Oninsa.        Deutteh.  Bundtchau  G.  27  (1904):  5-13.  Wagner. 

Portugiesisoh-Guinea.      Land  und  Leuto.      Von   B.   Wagner.     WUh  Map  and 
JUueirationM. 

likAzm — 0sologj.  BsMSt  and  Flamand. 

Beneeign.  Colon,,  Comity  VA/rique  Franfaise  (1904) :  1-15,  02-08. 
D'In-Salah  k  Amguid.     Par  Lieut  Basset  and  G.  B.  M.  Flamand.   WUh  Map  and 
IBudratione. 

lafcmza  and  Sudan.  Lsroy-Bsaulieu. 

Le  Sahars,  le  Soudan  et  les  Chemins  de  fer  Transsahariens.     Par  P.  Leroy- 

Beanlieu.    Paris:  Guillaumin  et  Cie.,  1904.    Size  9x6,  pp.  xiv.  and  494.    Map, 

Price  S/r. 
The  author,  who  has  long  been  known  as  one  of  the  most  vigorous  cliampions  of 
nflwaj  communication  across  the  Sahara,  here  gives  a  valuable  summary  and  dis- 
eaaaion  of  the  whole  subject,  with  copious  information  on  the  course  of  exploration 
and  the  nature  of  the  Sahara. 
Ukmn — Tatograph.  Beneeign.  Colon.,  Comity  V A/rique  Franfaite  (lOOi):  185-194.  Hon. 

Le  Transsaharien  t^^graphique.    Par  Capitaine  Nou.     With  Map. 
■■ban — Tuat  Nleger. 

Beneeign.  Colon.,  Comity  VA/nque  Fran^aite  (1904)  :  170-177,  195-203. 

Le  Touat.    Par  Lieutenant  Nigger. 
laath  Afriea.  Theal. 

History  of  South  Africa  from  1795  to  1828.    Ditto,  from  1828  to  1846,  and  from 
1846  to  1860.    By  G.  McCall  Theal.    London:  Sonnenschein  &  Co.,  1903-4.    3 


GEOGRAPHICAL   LITERATURE   OF   THE   MONTH, 


YoU.    Blae  9  X  6,  pp,  rviii  and  480,  xiii.  and  S(M,  xiy.  and  478.    Map$.    Price 

7i.  6d.  eofjk  vol.    Presented  hv  Urn  PvMUher$. 

Part  of  a  now  edition  of  Dr.  Thears  great  work,  with  oonslderabld  additions, 
brought  out  at  a  price  which  wiA!  put  it  within  tho  reach  of  a  wide  cirijle  of  readers. 
The  voU.  aro  not  ti umbered,  and  a  separate  title  ia  glvea  to  each,  hut  the  chaptora  ruti 
consecutively  throughout. 

South  Africa— Kalahari,  Faiiarge, 

Die  Kalahari,  Versuch  einer  phyaiEch-geographiacheu  Dar«teUuug  der  Sandfelder 
dea  BiidafrikiinischeD  Beckeu«,  Von  Dr.  S.  Pa««arge.  Herauflg^gebeu  wiit  Dnter- 
Htiitzuug  der  Kooi^lioh  PruUBatBcheQ  Akademio  der  WiBseniichafteu.  Text,  and 
Maps  (aeparate).  Berlin:  D.  Reimer  (Eruet  VoLseii),  1D04-  Siite  llj  x  8»  pp. 
xvi.  and  822.  IllmiraHon»^  Pru^  80ot.  Pre^nted  by  the  FubiUher.  [To  be 
re?i©wed.] 

Tr&niTaal.  — 

Geological  Survey  of  tlie  TrauBTuul.  Report  for  the  year  11*03.  Pretoria*  1904. 
Size  13J  X  8J»  pp.  48.  Map$  and  Itluttrationt.  Price  It.  M.  Pre»enUd  by  the 
Secretary  of  Utate  for  the  Culontet. 

Upuada-  

Africa.  No,  12  (1904),  General  Report  on  tho  U^^anda  Protootorato  for  tho  vear 
ending?  March  31,  iiJiM,  Loudon:  Eyre  it  Spt»tti8wo<Hlt^  1904.  Siato  13^  x  8i,"pp, 
40,     PHce  4jd.    [See  attU,  p,  92.] 

YiotoriA  Hyania.  L^oiu. 

On  the  YariHtioufl  of  Level  of  Lake  Ticioria,  By  Captain  H.  G.  Lyona,  Being 
AppL^ndix  IiI.of  a  Beport  upon  the  Briaiii  of  the  Upper  Nilo.  with  propodnia  for  the 
iniprovemeut  of  that  river  By  Sir  W.  Garatin,  o.c.M.a.  ^'airo,  11)04.  Size 
13J  X  '*,  pp.  20,     Diagram. 

Wadai.  J  alien. 

/ifrfi#«iiffi.  Colon^  Ckmiii  VJfriqm  l*Vanf«tM(l904)  :  51-62, 87 -92»  lOS-1 10,138-14:1. 

Lt?  Bar-Onadai.     Par  Dapihtine  Julicu. 
WMt  AMea,  0lobu4  86  (1901) :  157,  ^ 

Die  Arhetten  der  Jola — TBchadsee  Qrenz-expodLtiou. 

irOETH   AMSBI0A, 

Alaika.  J.  FranUin  1.  168  (1001) :  289-31(1, 353-30^,  Abcnsromhie. 

The  Ibpper  River  Conulry,  Aluaka.  By  -^lajor  W.  R,  Aherciouihie.  Hitk  Map 
and  lllualTatioft*. 

Alaika.  2?.  £7,8.  Geoiog,  Surr.,  No.  2S9  (1904)  :  pp.  G2.  Callitr. 

The  Tin  Dep<»fiiia  of  the  York  reg^oni  Alaaka,  By  A.  J.  <  'oilier,  With  Map*  and 
lUutiraiion*. 

Canada.  Buron. 

E.  J.  P.  Buron.     Lua  riebesfiea  dti  Canada,  Prefat'e  d©  (t.  Hunotaux.     Paris:  E. 

Guilmotii,  [not  dated}.     Size  1*  X  G»  pp.  xiv.  und  il08.    Map.     Price  1  fr.  50. 

A  careful  aludy  »>f  the  ecouomii!  resonrcf!«  uf  I'aniida. 
Canada— Hittorieal.      T.ILS.  Canada  9  (Sec.  11.)  {im,^)i  15-28.  Burpee. 

The  Lake  of  the  Wood*  Tragedy.     By  L,  J.  Burpee,     With  Map. 
Bnn;s:B  together  all  the  avaiLible  evidenec  refcardln^  tho  mAiaftore  of  a  French 
party  by  iho  Siotii  on  tho  Lake  of  the  Wooda  in  173G. 

Canada— Kew  BrumAwiok,  Danone. 

B,  Nat.  ilUi,  8.  New  Bruntwick  6  (1004)  x  179-241- 
Koteion  tho  Naturftl  Hiitory  and  PhyBiograpby  of  New  Bmntwiek,     By  W,  F. 
Ganonpf.     With  Map*  ami  Ittugtration*. 

This  iuHttilment  inc]ude§  papers  on  the  geological  history  of  certain  rirera,  on  tho 
highest  land  iu  New  Brun»wiek»  etc, 

Canada— Rupert's  Land,     T.IIS.  Ojtia/^i  9  (8t*c.  IL)  (imO :  135-144.  Bryce. 

Inlruaive  Ethnological  Tyi>e8  in  Rupert^a  Land,     By  llev.  Dr.  G.  Bryce, 

Mezioo.  Bonaparte  and  others, 

Le  Mexi(|n«  au  dcbnt  du  XX^  Sifede>    Par  M5L  Ic  Prince  R,  Bonaparte.  L,  Bour- 
geois, J.  Claretje,  d'EBrournoUcB  de  Constant^  A.  de  Foyille,  11.  Goraot^O.  Grenid, 
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1.  Bdlsr,  G.  Kraniz,  M,  Lagrave,  L.  do  LniiDay,  P.  Leroy-Beaalieu,  E.  Levaiseur* 
jBgMftl  Kiox*  A,  Picard,  E.  Beclos.     2  vols.    Parin.  C\  Delagmye»  [1[H)4].   Size 
ti  X  S^  pp.  (ToL  iO  394  ;  (vol.  U.)  374.     ilf«p.     Presented  5^  £j^0  Ptthtisher. 
The  BOit  complete  and  sytteinotic  descriptioa  of  Mexico  und  its  people  that  Uaa 
jettpipeared. 

liodto.  Biorkltmd. 

Lif«^tock  in  Mexico.   Foreign  Office,  MJ^oeUADeone,  No,  614,  lfK)4.   8ke  10  x  0^, 
ppJl    Prioe2^± 

lortlt  Amtrioft— Early  Tray«L  Hennepin  and  tliwaitei. 

A  New  DiaooTery  of  a  Vaet  Country  in  America.     By  Father  Louis  Hennepio. 

BepriBted  from  the  second  London  issue  of  l(il>8,  with  fiM*Bimil«ja  of  origlnul  tUle* 

Mgff,  maps,  and  illnstiutioni,  and  the  addition  uf  latroduction,  Notefl,and  Index. 

By  R,  0.  Thwaites.    2  vols.   ChjC4igo:  A.  ('.  McClurg  A  Cn.,  Vjm.    Size  8}  X  6J^ 

ppi  hif.  and  712.     Price  $6.00  tiet 

An  excellent  reprint  of  this  famous  old  work. 
iriiti4  States.  Colqulionii. 

Greater  Amerioa.  By  A,  B,  Colqnhoun.  Loudoc  and  New  Vork :  Harper  & 
Drotheit,  VJOi.  8iie  9  x  C,  pp.  ^.  and  43t>.  Portrait  and  Mapi.  Frioe  16*.  Pre- 
mi€d  hf  the  FuUUUn.    [Reviewed  ante,  p.  H8.] 

Vstttd  ButM— Eeonomie  Geology.  Eimnont,  Hayes,  and  others. 

B.  Untied  Staie$  Gedog,  Sun,,  No.  225  (19^4):  pp.  ^'IH. 
c'cntribiitiotii  tij  Ecouomio  Geology,  11K)3.     WUh  Mapt^  Plauit  fie, 

fiitcd  States — Oeologieal  BnrYSf.  

B.  UniUfi  8taie»  Ot^og.  Surv,,  No.  2'27  (1904):  pp.  20C. 
The  United  States  Geological  Survey,  its  Origin,  Development,  Organizatimi,  aiul 
Operation 8.     WUh  Map*  and  IUuttration$. 

Idttd  States—Oypium.  Adams  and  others. 

B.  United  States  Gmlog.  5«*rr.,  No.  223  (1904)  :  j>p.  130. 
GyMUn  Deposits  in  the  United  Stated,     By  G.  L  Adomii  nud  o theirs.    With  Ma p9 
iitul  lltuMtrationt. 

IfoiSad  SUtes— HistorieaL  CMttenden. 

Hivtory  of  Early  Steamboat  Niif  i^ation  tm  the  MiBSonri  Biver.     Ltfo  and  Adven- 
ttires  of  Joeeph  La  Barge.     By  II.  M.  Chittenden.     2  vole.     New  Yurk  :  P\  P. 
Hftfper,  1903.     Sixe  9|  k  6 J,  pp.  xiy.  and  462.    Map$  and  Ulu^traikmi.    Price  2o». 
An  attempt  to  weave  the  story  of  steamboat  navigation  on  the  Misi^ouri,  one  of  the 
important  factors  in  the  opening  ap  and  development  of  the  west,  around  the 
,rftpby  of   its  mmt  diBttnguished  personality,   whose  mcnif>irH   were  personally 
atftl  to  the  author  only  some  half-dozen  years  ago. 

I  Sutes— Mississippi.     TJLS.  Canada  9  (Sec.  I.)  (190S):  S-44,  Stilte. 

Bdoouvcrte  da  Missit-gipi  en  1659.     Prir  B.  Suite. 

Bofers  ii  the  journr  ys  of  Chonart  and  Radisaon,  the  latter  of  whom  M.  Suite  con- 
I  to  have  reaohed  the  true  Mississippi,  thougli  this  is  generally  considered 
;fiiL 

'  Vmitad  States  -Hississippi  Biver.    P.  AmBrican  Ph  ihtopL  5. 48  ( 1 904 ) ;  71  -9«.   Hanpt. 
The  3Iifiaisaippi  River  Problem.     By  L.  BI.  Ilfiupt.      With  Mop, 
On  methods  of  controlling'  no4>ds. 

1  Statas— HeTada  and  GaUfomia«  Spuir. 

B.  United  Stata  Geolog,  Surv,^  No.  208  (19(*:1)  :  pp.  230. 
Desetriptive  Geology  of  Novada  south  of  the  F<»rlietli  PuruUel  and  adjaoeot  portions 
of  California.     By  J.  E.  S|>urr.     With  Map§  and  lllmtrationt. 

Vsltad  Sutet— New  York-  Hudson  Elver.  I^avis 

B.  American  G.S,  36  (IIHH) :  557-559. 
The  Undflon  Bivcr  described  by  W.  M.  Davis. 

TTnited  8tat«a--0hio.  Flynn. 

The  Natural  Featnrea  and  Ecouomio  Development  of  tlie  Stindnaky,  Maniuee, 
Mtiskingum,  and  Miami  Drainage  Areas  in  Ohio.  By  B.  11  FJynn  ami  M,  s! 
FljFBD.  (United  States  Qeolofrical  Survey,  Water-Sujpply  and  Irrigation  rii|)«r 
No,  \H.)  Washington,  1904.  Si26  9^  x  0,  pp.  130.  Map9  and  Diagramt.  Pre- 
»aUifd  bjf  the  U,8,  Geological  Swrvej/. 
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UiLitod  8tatei— South  Bftk<»tft.  ToM  ind  EftU. 

Geology  and  Water  Ke&onreea  of  part  of  the  I^wor  Jamee  Kivt^r  Vullev,  South 
Dakota.  Bj  J.  E,  Todd  and  C.  M,  Hail.  (United  Statea  GeologichrSarvej, 
Water-Supply  and  Irrigatioo  Papfr  No.  90>)  WashingtoDj  1904.  Size  ^J  x  6, 
pp.  48.    jfapi  ii»<l  lUuttTotiom.     PreMnted  htf  the  U.S,  Gmtogioal  Survey. 

United  Blatii— Tejcas.  (Hnnett. 

B.  United  States  Qtolog.  Sur^.,  No.  224  (1904):  pp,  178. 
A  Gazetteer  of  Texas  (Second  Edition).     By  H.  Gaanett.     WUh  Mapt. 
Gontaint  a  valnable  itttn^uctor^^  akctch. 
tTnited  SUtftt— VirginU.  Eck«iirod«. 

The  Political  History  of  Virginia  daring  tbe  Reconfltraotion.  By  H.  J.  Eckeniode. 
(Jolmfl  Hopkins  llniverBity  Stntliea,  6«riea  xxii.,  No«t  6-7-8.)  Baltimore,  1904» 
Size  9|  X  6,  pp.  12i  and  70. 


GoU. 
Goll. 


OSHTBAL  AHB  B01TTH  AJfEBIOA. 

Andii.  GlobuM  86  (1904) :  91  ^9X 

Das  LeuchteD  der  Volkano  id  den  Siidamerikaniiiclit'n  An  den.     Von  Dr.  F. 
On  a  pLeuoroenon  preBentio^  the  api>ennince  of  lightniog. 

Bolivia.  Aimentia. 

Lenguns  Americanaa  (Seccion  Bolivia).  Los  Indius  Moaetenes  y  bu  lengua,  Xoticina 

gcneralt?^  j  vocabnlarioB  por  el  P.  Kr.  N.  Armentia,     Con  iDlroduccion  de  8.  A. 

Lafonn  Que v&do.     Bueuoa  Aires,  1903,    Size  ii>i  X  7,  pp.  126.     PreifwM  6^  Sr. 

S.  A.  Liifone  Qutmdo. 
Reprinted  from  tlie  AnaU$  it  la  Boe.  Ckniiflca  Argtniina. 
BoUria,  Calderdn. 

Abddii  CivldertSn.     Indies  sinoplioo  de  Leyea,  Decret^ia,   RcBolncioncB  y  Ordouce 

admi  niat  rati  van  die  tadsta  deade  1825  baata  1900  incluaive  en  et  ramo  de  Haoienda 

e  Induslria.     La  Paz,  1904.    Size  91  x  7»  pp.  :JBO. 
loliTia.  p4:teTmaHu*  M.  fiO  (1904):  18B-195.  Jerrmann, 

Reiae  in  die  Gammidistrikte  Ont-Boliviene.     Von  Hpt.  Jernnann,     WUh  Map. 

Central  and  Sonth  America.  ^—^~ 

Monihlif  E.  luiernfit  Bureau  American  Bep».  17  (1904) :  138-205. 

Latin  America  in  1903 — A  Be  view, 
CHilIe  and  Argentina.  Eoldioh 

The    Toun tries  of   the  King's  Award.     By  CoL  Sir  T.  H.  Holdich.     London  : 

Hurst  &.  Jlltiekttt,  1904.    8ize  9  X  5|,  pp.  xvi.  iind  420.    Map  and  lUuitratiimM. 

Price  IQi,  ncf.     Fresented  hy  the  Author.     [To  be  reviewed/] 

Ecuador.  M.V,  Erdk.  Leipzig  (1903) ;  3i;-:^9.  Meyvr. 

Rtise  im  Hochland  von  Ecuador*    Von  Prot  Dr*  H.  Meyer. 
Falkland  lalands.  Valle&tis , 

Mem.  MancheiUr  Lit  and  Phihsopk.  $.  49  (No.  23)  (1903-1904)  :  pp.  48. 
Notea  <m  the  Falkland  Islands.     By  R.  Vallentin.     With  Platen. 
Deals  chiefly  with  the  natural  biatory  of  the  group  (see  aute^  p.  96). 
Qaadelonpe.  if.  Ameriean  Q.S.  36  (1904):  513-530.  Hovey. 

The  Grande  Soufritire  of  GtiadeloDpe.  By  E.  0.  Ho?ey.  Wiifi  Map  aitd 
lUtatrations. 

Eondicurai.  M^e. 

Hondursa  :  Gecgrapbical  Sketch,  Natural  Reaourees,  Lawa»  Eoonomio  Condillons, 
Aetufl)  Development,  Prospects  of  Future  Growth.  Edited  and  oompiled  for 
the  Internatioijiil  Bureau  of  the  Amerit^an  Republics  by  A.  K.  Mee.  1904, 
Waahington,  1904.  BiJS©  9x0,  pp.  252.  Maps  and  lUmirationt,  PrtHtUeil  by 
the  Bureau, 

Paraguay.  Deutwh.  Rand^ehau  0.  87  (1904)  r  23^1.      Fiselier-Treiieiifald. 

Koloiiie  Hobonau  in  Paraguay,     Von  R.  ran  Fiseber-Treuenfeld. 

pOTn.  Natiouid  G.  Mag.  15  ( 1904)  :  311-323.  Cald«<m, 

Peru— ItB  BesourceBi  DeTelupment,  and  Future*    By  A.  A,  Cftlderon. 
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jr,F.  Erdh  Leipzig  (\d(^3) :  33-36.  Fatwr^. 

Jiejw  UQ  Gebiei  de«  Orinoko,     Vod  Dr.  B.  Paasargc. 

ATTBTBALASU   AHD  PACIfIC   IILAimS. 

AoitrAlii-SUiiiology.  Howilt. 

TL^  NiitiTe  Tribes  of  Sontb-East  Aaalfulia.  By  A,  W,  Ht>witt,  Ikbq,  L<mduii : 
Marmillfcn  k  Vo.,  1904.  8izc  9  X  6,  pp.  xx.  and  820.  Maps  and  lUtutruUons. 
Price  2U.  neL     PrtBenUd  by  the  Fubtiiheri, 

Eiviil  DeuUch.  liuudMcIiaa  G.  %1  (1 904)  :  1-5.  Suntse. 

I^  Kilanea  anf  Hawaii  als  Yulkao  orloiolien.    Von  I>r.  O.  Kuiiizo. 
iiv&alaiid.  J.  of  T.  Vidoriii  L  30(1901):  129-147.  B««id, 

Oo  iLe  Hot   Lakea    Ubtriot,   New    Zealand.     By   >Us$    Hilda    Boord.      With 

liriii  OiMO.  B,  Ammmn  Q£,  86  (1 904) :  530-534.  liulihahi. 

lit  IH^m>o(  of  Vkt  Existenoe  of  Reed  or  Redfield  Ko^ka,     By  O.  W.  LittlolialeB, 
MGlVrl. 
TWm  rockB  were  sappoaed  to  exifit  wom&  70O  mi  lea  west  of  San  Fraiieitscit. 


QlKeiiilaDd.  Be|Kjrt  of  the  Qovortimcnt  Statisticiati  on  AgrioaUural  and  PontijTQl 
iMotice  for  190:^.  [Bfiaban^*],  1904.  Size  13|  x  8i,  pp.  68.  FreBmt&l  by  the 
eni  Staiistician  of  Que^wilantL 

d—TOTTei  Strait      ^7o6»m  S6  (1904) :  177-181.  

DitBewalmef  der  westlichen  Torrefi8tzae»e-IxL6«lD.     With  UluBtratiom, 

POLAB  BBOIOITB. 
Iiimtio — Oerman  Ezp^tion,  Drygalilii. 

tarn  Krmlinent  de«  ei^igen  SiidoDS.  Von  Kri*-(i  von  Drjgalaki.  Dentacbe  Siidpolar- 
ri^ttioiif  Fahrten  iind  Forachuiigeu  dca  Gautn  1901-190:!.  Berlin:  G.  lic-imer, 
law.  Sixe  11x8,  pp.  xtT.  and  668.  Mapi  and  lifuMrrttiong.  Prim  ISiw.  Pre- 
mkd  by  the  PMiaher,     [To  be  reviewed.] 

Ivardie — Swediib  BzpeditioiL.  Horde &Blg<5id  and  otken. 

^AntiiH^tic,"  TiKei  Jabre  in  Hcba^  and  EtB  am  Siidpob  Von  Dr.  O.  Nord^nakjold, 
J  6,  AndeFBflOD,  i\  A.  Larsen.  nad  (\  J^kottiberg.  Xac-li  dem  8<"bwedisoben 
'Mg^aal  IDS  deuiache  uebertraf^en  von  M.  Medd.  2  vols.  Berlin  :  D.  Rcimtir 
tE  VohaenX  1904.  Siae  6|  x  7.  pp.  (vol.  I)  xxiv.  and  :s74;  (voL  ii.)  vi  and  408. 
jUf§  amd  Jlheirationt.    Price  Vim.    Pretrnted  by  the  Puhfither,    [To  be  reviewed.] 

PHYSICAL  AJTP   BIOLO0ICrAX   0EOOBAFHT. 

Gaomorphology.  Sae«t. 

rtie  Face  of  Lhe  EariL  (Daa  AntliU  der  Erde).  By  E.  Saesa.  Traiialated  by 
a  B.  C.  8oIla«,  under  the  direction  of  W.  J.  8ollaa.  Vol  i.  Oxford:  The 
llarendon  Freet,  1904.  Size  10  x  7,  pp.  xii.  and  604.  Maps  and  Uiuttratiom. 
FHm  SSa.  mti.    PreemUd  by  the  PuUithert,        [To  be  r^jviewed.] 

P^iiMl  0«ofrapbj.  Brtykaiii. 

Twvfttieih  Centary  Text* Hooka,  ^ttidenia'  I^aboratorj  Manual  of  Phjaicjil 
GMfraphr.  By  Prof.  A.  P.  Brigbam.  New  York:  D.  Appleton  &  Co.,  190S 
I190l]>    Biie  8  X  5),  pp.  ▼!.  and  154.    Jfapa  and  lUuiiratiom,    PresenUd  by  the 


farms  a  talnabte  aa[>plement  to  tbe  *  Introdaotion  to  rhyaictil  Geograpliy/  which 
in   1902.     It  will  aid  both  teacher  and  atudent  in  tbe  prosecution  of  the 
work,  which  ia  of  ao  mnob  importance,  but  haa  been  far  too  much  neglected  in 


iMBtiflal 


ABTHBOPOOBO&BAFHY  AWM  HliTOBIGAL   &BOQBAPEY. 

ltoB0iaie  ftao^raphj.  Friedrioh. 

Altomeine  mid  Spexiellt-  Wirtacbaftsgeographie.  Von  Dr.  E.  Friedricb.    Leipzig  : 
O.  J.  Gdsch«D,  1904.     Blze  9x6,  pp.  ^0.     .¥apf.     Pre^erUed  by  the  FMiaher. 
Berlawed  in  the  Noyember  number^  p.  5B1 . 

No.  I.— JaHDAEY,  1906.]  I 
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Eoonomio  Oeography.  Oppal. 

Nator  und  Arbeit.    Eine  allgemeino  Wirtachaftsknnde  von  Prof.  Dr.  A.  Oppel. 
2  vols.    Leipzig  und  Wien :  BibliographiBches  Institat,  1904.    8ize  10}  x  7,  pp. 
(vol.  i.)  X.  and  352 ;  (vol.  ii.)  x.  and  458.    Map$  and  lUustraiion$.    Price  (each 
vol)  10«. 
An  important  work  on  the  physical  bases  of  human  industries. 

Historical— Cartography.  Poroia. 

Schiarimenti  intomo  al  passag^o  del  primato  cartografico  dall'  Italia  ai  Paeai 
Basal  nel  secolo  XYI.  Memona  del  rrof.  F.  Porena.  Size  9}  x  6|,  pp.  16. 
Presented  by  Prof,  Q,  Cora. 

Historical— Compass.  Postararo. 

Origine  Italiana  della  Bossola  Nautica  inventata  dal  Veronese  Salomone  Ireneo 

Paciflco.    Dott.  L.  Posteraro.    Size  9}  x  Si,  pp.  20.    Presented  by  Prof.  G.  Cora. 
Paper  read  at  the  Fifth  Italian  Geographical  Congress. 
ICankind.  G.Z.  10  (1904) :  417-438.  Chalildopoulos. 

Geographische  BeitrUge  zur  Entstehung  des  Mensehen  uad  seiner  Kultor.    Von 

Dr.  L.  Gbalikiopoulos. 

Settlements.  6^.  Jumper  6  (1904):  121-123.  Fischar. 

Die  Siedelungsgeographio,  das  natdrliche  Arbeitsfeld  unserer  germanistiscb- 
historisch  gobildeten  Krdkundelehrer,  im  Anschluss  an  Otto  Sohliiler  **  Die  Siede- 
lungen  im  nordostlichen  ThUringen.*'    Yon  H.  Fischer. 

OSHEBAL. 

America  and  Africa.  Deutsch.  BundselMu  Q.  86  (1904) :  534-558.  Jilttner  and  Umlavft. 
Fortsohritte    der    geographischen    Fursohungen    und    Boison    im   Jahre    1903. 
3.  Amerika.    Yon  Dr.  J.  M.  Juttner.    4.  Afrika.    Yon  Dr.  F.  Umlauft. 

British  Empire.  O«orgt. 

A  Historical  Geography  of  the  British  Empire.  By  H.  B.  George.  London : 
Methuen  &  Oo.,  1904.  Size  8  x  5),  pp.  xii.  and  312.  Map.  Price  3s.  Bd.  Pre- 
sented by  tl^e  Publishers.    [To  be  reviewed.] 

Ednoational— OrlenUtion.     G.  Anzeiger  6  iW04i):  171-17fi.  Oeissltr. 

Oaten  uncUWesten.    Yon  Dr.  K.  Geissler. 

Exploration.  Williams. 

The  Romance  of  Modern  Exploration,  with  descriptions  of  curious  customs,  thrill- 
ing adventures,  and  interesting  discoveries  of  explorers  in  all  parts  of  the  world. 
By  A.  Williams.    London :  Seeley  &  Co.,  1905  [1904].      Size  8  x  5|,  pp.  384. 
Illustrations.    Price  5f .    Presented  by  the  PMishers. 
This  does  not  profess  to  give  a  complete  history,  even  of  the  most  notable  exploring 

work  in  modern  times,  but  is  rather  a  collection  of  striking  episodes  in  that  history. 

The  writer  has  studied  the  original  authorities  with  evident  care,  and  his  facts  are 

therefore  more  accurate  than  is  often  the  case  in  popular  works  of  the  kind. 

Italian  Geographical  Society.  Balla  VedoTa. 

Prof.  G.  Dalla  Yedova.  La  Societa  Geografica  Italiana  e  Topera  sua  nel  secolo 
XIX.  Roma,  1904.  Size  10  x  6},  pp.  92.  Illustrations.  Presented  by  Prof.  Q, 
Dalla  Vedova. 

Medical  Geography--81eepiag  Bioknais.  Laskeiter. 

Quarterly  Rev.  200  (1904:):  113-138. 
The  Sleeping  Sickness.     By  E.  Bay  Laukester,  f.b.s.     With  Ulustratiow. 

Travel.  Fiaaock 

Wander- Years  Round  the  World.  By  J.  Pinnock.  London :  T.  Fisher  XJnwio, 
1904.  Size  9}  X  6,  pp.  xvi.  and  350.  Maps  and  Illustrations.  Price  21s.  net. 
Presented  by  the  Publisher. 

A  popular  work  descriptive  of  Travel  in  the  West  Indies,  Mexico,  the  W^estem 
United  States,  Hawaii,  Japan,  China,  Australasia,  Ceylon,  India,  and  British  East 
Africa.  The  writer  has  naturally  nothing  very  new  to  say,  but  the  book  may  be 
appreciated  by  those  who  desire  information  on  these  countries  in  not  too  seiioiM  a 
form.    It  is  well  illustrated  by  photographs  and  maps. 


NEW  MAPS. 


Bj  £.  A,  BMmYHB,  Map  Curator,  a.a.fl 

Ikfkti  god  WaIm.  Ordn&neo  Survey. 

Ova  Aim  fiuBTvr  or  ENOLAfiD  utd  Wixis : — Bheets  pnbliilied  hj  the  Direotor- 
GfliNin)  d  the  Ofdnaooe  Surrey,  Sontbampton,  from  November  I  to  So,  1901. 

Iffliltf  to  1  iae!i:~ 
Hiikhided  map,  printed  id  coloort,  monnted  on  linens  and  folded  for  the  pooket : 
I  IfO  KOd  10),  1 1,  10.     1*.  6d.  each. 

t  oUm  to  ime  iaoh  :-- 
flillnl^aded  map,  printed  in  oolonn:  100,  101,  Is.  6fph;  frd  ied  tn  cover  or  flat  in 


14B«h.^ 
(TMfd  edtticm)  in  outline,  8,  221 »  239.  1*,  €aeh.    (Engraved,) 
(Thinl  (xiition)  printed  in  colours,  255,  1*. 

9-mtk — Oonntj  Maps  (fint  re?Uion}  i — 
6Ioaic«t«r»hire,  76  n.e.,  i.e.  <77  ».«,  and  78  «.w  ).  Here fordsli ire,  47  n.w.  LeioefteT- 
Ain,  SO  ai*^  21  jr.i,,  8.w.,  31  n.e..  37  i.w,,  38  «.w,,  3U  8.B..  4 1  n.k„  4:1  n.w.,  n.e.,  s,  w., 
i3«,w.,  46  M,E.,  48  M.w.,  49  w.e.,  50  n.w.,  53  a.w.  Lincolmsklre,  138  n  e,  Eutland, 
Ut,  2  S.W.,  5  K-w,  N.E.,  B.W.,  12  8.E.  Somersfitihire  (7  st.e.  und  fl,E.\  47  fl,B.,48  SM., 
51  i.«^  57  ».K.»  5*t  K,w.,  65  P.W.,  72  u  k  Buffolk,  89  n  E.  Warwiekshire,  10  k.k  , 
l!»  X  w,  23a  s  w,     U.eaeh. 

ll^iAih — Qtnntj  M»pi  (flrst  revifljon) : — 

^l»8kiMwtehire,  XXVI.  14:  XXXIL  :i,  4,  0.  7,  8,  11,  14,  10;  XXXIIL  I,  5.  9: 

^IXXVm.  2,  3,  4,  15.  16 ;  XXXIX.  13 ;  XLIV.  3,  4,  6,  7,  8,  10,  11,  12.  14,  15,  10 ; 

ILV.  5,  9,  13;  XLVIII.  5:  XLIX.  3,  4 ;  L,  1,5.    OeTonshire,  XII,  li,  12,  15.  16; 

XV  2,5,  G^ll,  12,  IG:  XIX.  3,  4,  7,  12,  15;  XX.  9,  in,  12,  13,  14,  15;  XXL  9,  10, 

11.  12;  XXIIL  1.  2,  5.  *:.  in,  13,  14;  XXIV.  IL  13,  13;  XXIX.  3;  XXX.  1,  *J, 

m:  XXXir  2.  G.  10»  11 ;  XXXni.  3,4,  7,  10,  11,  12,  13,  14,  15.  10;  XXXIV.  9. 

10. 11;  XXXV.  5,  iK  10,  11,  13,  15,  16;  XIJV.  2.  3,  G,  7,  10,  U  ;  XLVI.  4,  6,  10, 

[11,16;  XLVIL  1,  10,  13,  15:  LVIl.  2,  4jl,  7,  10,  11,  12:  LVIIl.  1,  2,  8,  4,  5,  G,  7. 

ai«,lO,12;  L1X,5,!M(M3,  14;  LXXII  9,  18  ;  LXXXIII.  14.    Emax.  XXL  5, 

'  ~,8,  12,  16.    Bimmorgan,  IV.  10,  16;  VI.  7.     HerefordiMre,  XXXVIII.  2; 

If.  4,7,  11  :  XLIV.  1,  2,  3,  4,  0,  7,  8,  9,  lO,  II.  12,  13.  15,  10;  XLVIIL  4; 

I,  2,  3,  4,  5,  0,  8,     LinooIJtihije,  (  XIII.  11 1  CXXXIL  3;  UXXXIIL  3,  4, 

7,11, 15.  16 ;  CXXXIV.  1,  2,  3,  4,  5,0.  7,  8,  9,  11, 12.  13,  15,  16;  CXXXV.  1,  2,  3, 

A  6,  7,  8,  9,  11,  12,  13,  14,  15,  16;  C  XXXVI.  2.    M^jnmouUnMre.  X.  7 ;  Xa.  15. 

,  CXL  6.    BiLffolk,  XVIL  0.  7,  8,  UK  U,  12,  14,  15.  10  ;  XVIIL  6,  7,  8,  9,  II ; 

IIX.  5,6,7,9,  10,  11  ;  XX,  12,  10;  XXIV.  10,  16;  XXV.  15;  XXVL  6,7,8,  U, 

'^  13.  14,  15,  16  :  XX VII.  1,  2,  3,  5,  6.  7,  9,  10,  II,  13,  14,  15  ;  XXIX.  2,  6, 10, 14  ; 

IXX  VIII.  1,  2,  3  :  XL  1.  2(5  and  6>.  9.  13.    Warwiekihire,  VIlL  !4,  15  ;  XXX. 

'  1^.     Worteitershire  (do.  Det.  No.  3),  XXIIL  12  ;  XLI.  10  ;  XLIL  13,  14,  15,  10; 

XLin.  13:  XLIV.  10;  XLVIII.  4,  8  ;  LIV.  1,  2,  5,  6.     3*.  eaeti. 

(E.  Stanford,  London  Agent.) 

Inmanf .  Eonigl  Preaii.  Landee-Anftialuno. 

dee  Dentschen   Heichea.      Scale  1 ;  100,000  or  10  stut.  milu  to  an  ioch. 

,  313,  Oschtralotwn.  Heraasgegeben  von  der  Kartogr.  AbtlieilaDgder  Kuirigt 

Vnfnsaijfcbe  Landeft-Aufoahine,  1904.    Prioe  L50n».  eaeh  tfu:eL 

ASU. 
CbiatM  Empire.  Johnston. 

nun^ae  E&Dpire.  Scalo  1 : 3,041,000  or  48  alut.  milet  to  on  inrh.  Couutruiite^l  and 
Imwh  by  W.  k  A.  K.  Johnston,  Ltd.  4  shL*utf+.  EdinburiL'k  and  London:  W, 
\  A.  K,  Johnaton,  Ltd.     Pretenied  bff  the  PuhHfhers. 

Thi»  ie  m  hifi'hiy-colonred  ^^eneral  map  nf  the  t  "liinpse  Empire  in  four  sheela.     It  ia 
^>kilj  erccated.  and  when  the  Bhoeta  are  joiurd  in  one  atnl  mounted  on  rollers,  it  will 
^^  I  uefnl  BA  a  wall  map  for  reforeooe  in  oSlce  or  library.     Frc3e  porta  and  miaaion 
i  afe  dearly  indicated  ;  railwAje  in  operation  and  under  conatriietion  are  ahown. 
I  regarde  the  latter,  however,  there  ia  no  indication  of  the  HrLnkuii  to  Canton  line, 
uid  the  line  to  Eirin  ia  abown  aa  open,  which  is  not  the  oaae. 
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Oongo  Btttv.  InteUigenod  BiTlfion,  Wsr  Ofiet^ 

Map  of  tbe  C'ongo  Free  SUte.     Boale  1  :  4,000,000  or  63  stat.  miles  to  an  inch. 
IfOndon:    Intellig«sno©  Division,  War  Office,   1004.     Prtc*  6*.     Presented  by  tU 
Director  of  MHiiarif  Operation*. 
A  n^efol  goneral  m^p  of  the  (.kgngo  Free  State,  on  one  iheet,  compiled  frotn  j 
laieat  information,  and  printed  id  colours, 

£f7pt,  SOTTey  De^rtmeutt  Cilto. 

Topographical  Map  of  Giza  ProTinoe.     Scale  1  :  10,000  or  6*3  incbea  to  a  mile^ 
Sheets  :  8.E ,  No«.  16-5,  16-6,  17-5,  17-6,  IS^,  111-5,  20-3»  21-5.     Cairo:  Survey 
Department,  Public  Worki   Miniatry,  1904,      FretenUd  by  the  DirecUrr-Qm^nU, 
Survey  DBparimsnt^  Cairo. 
BaiLtli  Airie*.  Jobnttos. 

Commeroial  Map  of  Booth  Africa.     Scale  1 : 1,267,000  or  20  itat.  mOea  to  an  inoht 
4  aheetfl.    Edinburgh  and  London  :  W.  A'  A.  K.      Johnston,  Ltd.     Presented  by  the  | 
Puhluhers, 

A  larfi^e*aoaIe  wall  map  of  South  Africa,  boldly  printed  in  colours,  suitable  for] 
offires  and  libraries.  It  is  in  four  abceta,  but  can  m  mounted  on  one.  The  politienl  ' 
b<mudaries  are  uDneL^egaarily  pronounced,  and  in  fact,  as  la  often  the  oaae  witli  snch 
ma  pa,  the  physical  features  are  to  a  great  extent  obscured  by  them.  A  general  map  i 
of  Africa,  and  a  plan  of  the  environs  of  Capo  Town»  Johaunesbarg,  and  Dartian  and  j 
FicteTm&ritzburg  are  given  as  inaeta. 

South  Afrioa.  **  Sonth  Afriea.** 

The  Eailwav  Map  of  8ontIi  Africa.  Scale  1 : 4,000,000  or  63  atat,  miles  to  an  inch, 
ReyiMd  to  date  and  published  by  autlioritj  at  the  offioea  of  **  Booth  AfHoa,''  Win- 
ebetter  Honie,  Londoo,  1905.     PresefUed  l^  the  PubiUher»* 

Tnnia.  Serrioi  @e<>fTaphique  de  TArmee,  Paxil,  | 

iarie  de  la  Tuniaie.      Scale  1:100,000  or  lO  alal.  mile   to  an  inch,       8heot 

No.  iliii.,  Bidi  Naaaeur  Allah.  Paria :  8ervio6  G^gruphtque  de  TArmee,  [1904 J. 
Price  1.50/.  each  sIieH, 

Unitvd  Statat.  BtaU 

United  Btatet,  inclnding  Territoriea  and  Insular  Posseasions,  showinfr  the  extent 
of  the  Publie  Hurv'eya.  Indiiin,  Military  and  Forest  Reservations,  Railroads,  Ounala, 
National  Parks,  and  other  details.  Scale  1 :  2,H1 4,320  or  IH  Bttii.  miles  to  an  inoh. 
t'ompiled  under  the  direction  #f  Frank  Bond,  Hud  corrected  to  June  ^0,  190S. 
Waabingtoii,  DC.  :  Department  of  the  Interior,  General  Laud  Office  :  William  A. 
BiohardB,  Commb&ioner. 

0BMEBAI, 

World.  Hartleben, 

A.  Hnrtleben'a  Tolka-Atlaa  euthaltend  72  Karten  in  Einhundert  Earteuaeiteo. 
Vierte-Aufiage.     VarU  18  and  19.     Yienna  and  Leipzig^ :   A,  Hartlefaen,  [1904]. 
Priee  50  pf.  each  pari. 
Thete  two  parts  coutfiiu  the  following  maps :  No.  5»  The  World  in  HemiHphttrca ; 

No.  56,  Holland,  Belgium,  and  Luxemburg ;  No.  59,  Denmark  and  Iceland  ;  No.  7B,  J 

Aaiatic  Russid  ;  No.  74,  Japan  ;  No.  78,  Indo-China  ;  No.  84,  Western  Sutlan  ;  Na  85,1 

Eoaters  Sudan. 

World.  Petrie  and  Sehokalakj. 

Muroks*  Large  General  Tiible  Atlas.     Edited  bv  Prof.  E.  J.  Petrie  and  Colonel  J. 

de  Schokaliky,   Part  10.  St.  Petefaburg;  A,  F.  Maroka,  1904.    [In  Ruasiun]  Pr^ 

itented  by  i}he  PtMuhear, 
This  part  contains  plutea:  No.  30,  Sheet  li^a  of  a  map  of  European  Ruaaia,  on  tha] 
aciile  of  J  :  2,000,000;  No,  34,  map  of  KIsaaii'LijtliringeQ  and  Nortli-Eaat  France,  on  i 
the  scale  of  1  : 1  ,UUO,0(H) ;  No.  37,  msp  of  Austria  Hungary,  on  the  scale  of  1  :  2,750,0«»0 ;  | 
No.  42,  map  of  t?pi«iQ  and  Portygnl,  on  the  scale  of  I  :  2J50,WM>, 

World.  StliTader, 

L*Auneo  Cariographique,  Supplement  aunu(^l  ji  tootes  le»  publications  de  Geo- 
gruphie  et  de  Cartogrrtphie,  Dnesse  et  r^ige'  sous  la  direotiou  de  F»  Bobrader, 
Quatorzi^me  annee  oontieut  les  modillcationj  geograpbiquea  «t  jKiUtiqiiea  dea 
anueea  1903-1904.    Paris:  Hachette  et  Cie.,  1901.     PrtM  5/ 

M.  Sohnder'i  uaeful  publiGation,  *  FAnn^e  Oartograpbiqne,'  hai  now  reached  its 
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/oDFlNQlh  yeax  of  iarae.    In  its  general  design  and  arrangement  the  preaent  number 

if  liiDlkr  to  the  prerioni  onee,  and  contain b  a  brief  aooonnt  of  the  more  important 

fTK^pbioil  ohangei  that  hayc  tAkco  place  in  the  world  during  the  year§  1903-1 1)04. 

There  *rf  three  uheeta,  one  devoted  to  AmIa,  another  to  Africa,  and  the  third  to  America. 

Eiciiof  the  flbetits  oontaing  several  maps  with  deaeriptivo  letterprcsfi  on  the  back.  The 

ilwet  devoted  to  Asia  conlains  tbf^  following  mapB :  Aaia^  showing  railway  develop* 

iMot;  LieDt.  G.  Grillierf*  tind  M.  Gervais  C<>iirt<?llemoDt'ft  joumeya  in  Ynnnan  and 

tbilwndof  the  Yang-tae  Kiang;  and  Dr.  Karl  Fotterer's  work  in  North-Eftatem  Tibet. 

The  African  sheet  containa  a  map  of  the  Northern  Suhara  from  recent  explorations ; 

IL  Chevalier  and  Captain  LenfaDt*«  explorations  in  the  Lake  Chad  region  and  the 

CkmerooDi;  a  map  of  Soathem  Ethiopia,  nhowing  the  jouroeys  and  explorations  of 

Bftnm  roD  Erlanger,  Count  Wickeohnrg^  and  Mr.  A.  F.  Butter;  and  a  small  general 

tMoh  of  French  We^t  Africa^  sfaowing  the  new  administrative  divisiona     The  sheet 

dealiag  with  America  oontaini  altogether  five  maps :  the  new  frontier  Ijetween  Brazil 

Aid  Bolivia  ;    the  reoent  Arctio  explorations  of  Commander  Peary  and  Mr.  D.   T. 

Hinbory :    rontea  of  Cr^qni  Montfort  ond  S^nMial  de   la   Orange   in  the  Argen- 

Ijiia  Bepublio  and  Bolivia  ;  and  the  new  Alaska-British  Colambia  bonndary.     It  will 

thui  be  teen  that  a  greet  deal  of  ground  is  eovered  in  the  three  sheets,  and  the  snm- 

JDariee  given  mutt  neoesaarily  be  hriet    It  is,  however,  somewhat  snrprijtDg  to  find  no 

meiitkm  of  the  Antarctic  regions,  especially  ai  so  much  attention  has  been  paid^to  that 

jiaft  of  the  world  lately. 

World.  8tieler. 

Xene,  tieiinte  Liefenings-AnBgabe  von  8tielers  Hnnd-Atlaa.  100  Karten  in 
Knpferstioh  herausgegeben  von  Jofittis  Pi'rthes'  Geographiaoher  Anbtalt,  H7  and 
38  Lieferung.   Gotha  :  Justus  Perthc*B,     Price  60  jj/.  each  part. 

Those  two  parts  are  in  one  cover,  and  contain  the  fallowing  maps  :  No.  50,  Balkan 
Pmiimila,  on  the  scale  of  I  :  :^,7(>0,O0U,  by  B,  Domanii  ;  No.  59,  Asia  ]\f  inor,  Syria,  etc  , 
m  the  aeale  of  1 :  3,700,000,  by  H.  Mabeuicht ;  Noa.  m  and  100,  SlicptH  5  and  6  of  a 
mi^[i  of  8outh  America,  on  the  scale  of  1 : 7,500,000,  by  U.  Habenicht 
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idmirmlty  Chartf.  Hjdrofirraphie  CBpartmfi&t,  Admiralty. 

Chorta   and    Plana   published    by  the    Hydro$^rtiphic    DepHrtment,    Admiralty, 
during  Befptember  and  October,  1904.    rreseitted  hjf  the  Eydrogmphic  Deitartmcnt^ 


Diagram  to  facilitate  the  obtaining  a  ship's  position  by  gumner  s 

mi'thod.    tid. 
Monthly  wlnd-charla  for  the  ^uth  Atlautie  ocean.     M.  tucL 
The  same  twelve  oharta  bound  together  in  on  Atltu.    1$. 
Franc*,  north  coast :— Rade  de  Breat.     2f,  M. 
Nova  Scotia :— The  Gut  of  CanB*^,    2f.  M. 
West  Indies.    Cuba,  aonth  coast :— Ensenada  de  Mora.     li.  61L 
i  'entral  America : — PltinB  of  anchorages  on  the  north  coast  of 

Panama     Is.  M. 
Britirh  Columbia.     Vancouver  island,  east  coast : — Moresby  paa- 

sage  with  its  approaches,     li.  6ii. 
North  Amprica,  west  coast.     Queen  Charlotte  sound: — Blnndfn 

harbour.     1«.  6d. 
North  America.    Vanconyer's  island  :^GaletaB  and  New  r\mn- 

nela.    2i.  6d, 
North  America.    Vanoouver's  island : — Nawhitti  b«r,  Bnll  liar- 

bour,     2i.  6d. 
Persian  gulf  eDtraiice  r — Khor  Kawi  anchorage,     li,  twf. 
Bay  of  Bengal,  east  coast  :^Cox*8  Bazar.     1«,  6d, 
Malacca  strait: — Klang  strait  and  approaches,     lis.  6d. 
Piiilippine  islands.     South  purt  of  Luzon  island  :—Batati  I.  to 

8an  Bernardino  I.,  and  Himagaati  bay  (0  1 11  amok.     2*.  tki. 
China,  sonth-east  coaat.   Hong  hai  bay  .—Sam  chau  inlet.    l».Gd. 
Japan.     Ikitemki  jima  to  Taku  shiiua,  iTicluding  the  uorthi-rii 

approaches  to  Hirado  kdikyo,     *2§.  6</. 
Japan:— Oshima  to  Fumbira  wati.     2^.  ^Jd. 
Japan.    Ishinomaki  wan  (S«ndai  bay)  and  Sakata  ko  to  Tsugaru 

kaikyo  (strait).     2s.  6d. 
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8489m  s  1*0      Solomon  iiUnds,  Taabel :^AQ8tria  soond  (Plan: — ^Allardjoe 

harbour),    li.  M. 
3445  m  =  0*5      Pacific  ocean.    Loyalty  iilands:— Uvea  atoll  and  Beaotempa- 

Beaopr^  islaod.    1«.  6d. 
1751  Bio  de  fa  Plata.    Sauc^  point  to  Martin  Garcia  island.    Plan 

added :— Sauo^  harbour. 
1881  Indian  ocean.  Gargados  Garsjoe  islands.    Plan  added :  — Agalega 

islands. 
3081  Bays  and  anchorages  on  the  east  coast  of  Borneo.    New  plan : — 

Baja  and  Manimbora  anchorages. 
1884  Pacific  ocean.    Loyalty  islands,  anchorages  in.    Plan  added : — 

Dokin  bay,  Gaatcha  bay,  Bo  bay,  Poane  bay,  Ani  bay. 
(/.  D,  PoUer,  Agent.) 

Gbarts  Ganealled. 
Ho.  Cancelled  by  Ho. 

X015    Diagram  to  facilitate  the  I 

obtainingaship's  position  by  >New  dis  gram xO-15 

Sumner's  method  j 

1493    PortCbasTes.  New  sheet  of  plans,  including  Port  Chagres    3454 

571    Blunden  harbour.    Planl  New  plan, 
on  this  theet  f    Blunden  harbour     ...,...•    3448 

555    Goleta.oh«,nel,.to.      Prrofcnd  New  ohanueU 3430 

2067    Bull  harbour.    Plan  ouIt^t        i            i.    *  o^^o 

this  sheet  jNew  plan  on  sheet 3448 

^"^L^h^ei^"^^"^'    ^^"H'^BLte'^Wand  to   8.  Bernardino  island, 

(  eiC>       ••••••••.••      «KH>o 

189    Northern    entrance  to) New  plan. 

Hirado-no-seto,  etc.                /    Ikitsuki  jima  to  Taka  shima,  etc.       .     .  139 

8199    Allardyce    harbour.       \^r        ,            ,.  _x  «-«^ 

Plan  on  this  sheet.                |New  plan  on  chart 8439 

1384    Urea  bay.    Plan  on  this^ew  plan. 

sheet.  /    Uvea  atoll  and  Beau temps-Beaupr^  island    3445 

(/.  D.  PoUar,  AgnU,) 


Oharti  that  have  receiTed  Important  Oorraetioni. 

No.  1188,  The  World  :~Goal  and  telegraph  chart.  2218,  England,  south  coast  :— 
Teignmouth.  177G,  Fa)roe  islands:— Traniisvaag.  3159,  Norway: — Torbiom- 
skit^r  to  JoBloen.  3160,  Norway :— Torbiomskler  to  Bauo.  2300,  Baltic.  Gulf  of 
Bothnia  .—Sheet  Y. :  Stiemo  point  to  Fi&derag,  etc.  2302,  Baltic  sea.  Sheet  YIL  : 
Tome  point  round  the  head  of  the  gulf  to  Tauvo.  3845,  France,  west  coast: — 
Chenal  du  Four.  274,  North  Polar  chart :— Atlantic  side.  278,  North  Polar 
chart:— Pacific  side.  2740,  Iceland  and  the  Faroe  islands.  2976,  Iceland: — 
Snefells  Jokel  to  North  cape.  2977,  Iceland :— North  cape  to  Sigle  fiord.  275, 
America,  north  coast: — Smith  sound,  Kennedy  and  Rooeson  channels.  2564, 
United  States  America,  east  coast :— -Delaware  river  (Sheet  2).  528,  South  America. 
Sheet  lY. :  Maranham  to  Pemambuco.  1911,  United  States,  west  coast: — ^Ap- 
proach to  Juan  de  Fuoa  strait.  2908,  Africa,  south  coast : — Port  Natal  entrance. 
2757,  Banka  strait  to  Singafore.  941a,  Eastern  archipelago,  western  portioii. 
94 lb.  Eastern  archipelago,  western  portion.  2687,  Celebes: — Strait  of  Makassar, 
south  part.  1466,  China,  east  coast :— Hongkong,  Fotaumun  pass.  2409,  West 
coast  of  Formosa  and  Pescadores  channel.  913,  Korea,  west  coast: — Mackau 
group  to  Clifibrd  islands.  104,  Korean  archipelago,  southern  portion.  3865,  Korea 
south-west  coast : — Port  Hamilton  to  Mackau  group.  980,  Caroline  islands. 
(/.  i).  Potter,  Agait.) 
ChUe.  Chilian  Hjdro^raphie  Oflee. 

Chilian  Hydrogmphic  Charts.  Nos. :  94,  Puerto  Condor  i  Bahia  ShoU ;  95,  Canales 
de  entrada  de  U  Bahia  Jente  Grande  i  Bahia  Jente  Grande ;  102,  Bahia  Tio-too 
i  Puertoe  Auchenio  i  Yelcho;  103,  Estuario  i  Canal  Baker;  104,  Canal  Messier, 
Puertoe  en  el  Estuario  Baker;  105,  Puerto  Zapallar  i  Bahia  de  Papudo;  114, 
Bahia  de  Quioten>.  Yalparaiso :  Oficina  HiHrografica,  Marine  de  Chile,  1908-4. 
Pr€§etUed  by  the  ChUian  Hydrographie  OJUce, 
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Forth  Itkntle  »nd  Mediterranoftii.  Meteoroio^oal  Offioe. 

PiJo4CLftrtof  the  North  Atlantic  and  Mcditerrftneiin  for  December,  1904,   London  : 
MeliOTOlogicftl   Office,    1904.     Frict   6d.     Pre9tiiUd  by  the   Meiforohgieul   OJiee. 


K«1hHtiit.  tr.B.  HydiogjapMc  Office. 

Pilot  Cliiirtof  the  North  Pacific  Ocean  for  December,  1904.     Washington:  U*S. 

Hjdrographio  Office,  1904.     Pre^enUd  by  the  U.8^  Eydrographic  Office, 
Sonih  itiantic.  Veteorological  Office. 

ifonthly  Wisd-ChartB  of  the   South  Atlantic  Ocean.     lA>ndoD  :   Hydrograpblc 

Oifioe,  1904.     Price  7*.     PrMmii^d  htf  the  Metmroh^ical  Office. 

ThiM  atlas  oonsiets  of  a  weriea  of  twehe  wind -charts— one  for  each  month— of  the 
Siuih  Atlantic  ocean,  with  the  eaBiem  part  of  the  8outh  Pacific  ocean  which  have 
beca  prepared  hj  the  Marine  Branch  of  the  Meteorological  Office.  Lines  of  equal 
lufoiDetric  preesure  and  aii-temperaturv;  arc  <lrawii  from  oheorriitionB  mode  Bimul- 
tutaoQiily  with  thoHe  of  the  wind.  The  <latji  from  which  the  charte  have  heen  drawn 
(OaosU  of  recordu  obtained  from  oearlj  3300  log  a  kept  for  the  ollico  by  voluntary 
•bntrers  in  the  Koyal  Navj  and  the  Mercantile  Marine,  Bnpplemented  by  information 
nbtiiined  from  abjut  lOOO  lo^s  of  H.M.  ships,  lent  by  the  Admiralty  for'the  pnrjHiae. 
A  table  of  the  mciin  rainfall  for  each  month  for  twenty -four  Btaiiona  is  given  with 
other  tnformation  at  the  commencement  of  the  Atlas. 


FBOTOaBAfHS. 

Sritiih  £a  1 1  Air iea.  B  rook  e . 

Thirteen  photographs  of  British  Eatt  Africa^  taken  by  J.  W.  Brooke,  Eaq.     Pre- 
aettUd  %  /«  W.  Brooke,  Esq. 

These  little  kodak  pbotographB  were  taken  by  Mr.  Brooke  during  a  journey  he 
made  through  the  region  to  the  north  of  Mount  Elgon  and  Luke  Rudolf  in  the  yearu 
1903-4. 

(1)  A  volcanic  bubble  near  Nakuro  atattion ;  (2)  Biidjilt  cliffii  »fjutb  of  Lake 
Vaivaaba;  (3>  The  Naivtiaha  zebra  furmr  (4)  A  pair  of  eiity-pffund  tueke,  Xai- 
maba;  (5)  MaBni  heoddreea  of  armill  bird-akins;  (G)  A  donkey  bogged;  (7)  Bush 
on  the  foot-hills  of  Elgon :  (8)  Kuramoja  triljt ;  (9)  Croseing  the  KaouBh,  southero 
Abyiainia;  (10)  A  camp  on  Lake  Rudolf;  (U)  A  Turkhana  bull,  Lake  Rudolf; 
(12)  My  first  elephant;  (13)  Our  fighting  force. 

Calif&mia.  BUrk. 

Twenty  photographs  of  the  Yosemite  Valley,  California,  tiikcn   by  W.  Emery 

Btark,  Esq.     Pittent^i  by  TF.  Emery  Stark,  E§q. 

The  beaultfyl  soeDery  of  the  Toaemite  valley  is  well  known,  and  has  often  been 
photographed.  Theae  viewa  are  decidedly  typical,  and  form  a  welcome  addition  to 
oar  odflectioQ. 

(1-4)  Viewa  in  the  Yoaemite  valley;  (5)  Village  in  the  Yoaemite  mllev:  (6)  The 
Bridal  falls;  (7  and  8}  The  Nevada  falls;  (1»)  Distant  view  of  the  Nevada  and  Vernal 
falls;  (10)  General  view  from  Gbtcier  point;  (11  to  13)  The  Mirror  lake;  (14  and 
15)  The  Merced  river;  (16)  The  Yoaemite  valley;  (17)  View  from  Inspiration  point; 
(18  and  110  Tlie  Wawona  forest:  (20)  Oar  mountain  cavalcade. 

Fiji  and  Samoa  Islands.  Stark. 

Fifty -five  photographs   of  the   Fiji  und   Samoa   islands,  taken   by   W.   Emery 

HIark,  Esq.     PreeenUd  by  W.  Emery  Siark,  Etq. 

A  set  of  quarter-plate  platinotypea,  illustrating  soenee  of  life  in  Samoa  and  Fiji 
ftt  the  present  time.  They  were  t^iken  upon  the  oocasion  of  Mr.  W.  Emery  Btark 's 
riait  to  the  ialands  in  Muy  and  June,  1903. 

(1  and  2)  Suva;  (8)  A  street  in  Suva;  (4)  The  "t^jwn  clock/*  a  W  of  wood 
■track  with  a  mallet,  Suva ;  (5-7)  Levuka ;  (8)  Kewa ;  (9)  The  chief  of  Rewa  in 
front  of  the  royal  hut;  (10)  (5oming  out  of  church,  Bewa;  (11)  The  chief  of  Rewa; 
(12  and  13)  Bread-fruit  trees  on  the  Rewa  property ;  (14)  The  family  and  councillors 
•>f  the  chief  of  Rewa;  (15)  An  old  cannibal,  a  "relic  of  the  paat;  (IG-IS)  Apia; 
(19)  A  scene  in  Apia;  (20  and  21)  The  beach,  Apia;  (22  and  23)  Boene  near  Apia; 
(24)  The  Oart  of  Justice,  Apia ;  (25)  A  doable  war-canoe,  Apia ;  (2G)  Niitive  police* 
Apia;  (27)  The  chief  justice  (native)  of  Samt*;  (28)  A  mission  BChool,  Apia; 
(29)  Coming  out  of  church  on  Sunday,  Apia;  (30)  Natives  in  their  Sunday  best, 
Aplfi:  (31)  Cocoa-nut  palms,  Apia;  (32)  An  avenue  of  palms,  Samoa;  (33)  A  chief- 
tan ;  (34)  A  chief tesd  and  baby :  (85)  Making  baskets  of  palm4aaves :  (36  and  87) 
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Hut  buildiog;  ($S)  A  native  hat;  (39)  A  gciTernmeut  hut  for  fuitors  up  tn 
moimtnina  near  the  cmtor  htke ;  (4*>)  Making  **kavtt,"  a  native  drink;  (4^1 
Til©  rrator  lake;  (44)  Our  boys  batUinj?  in  the  crater  lake;  (45)  Nativ*]i»of  Sflfci 
(4G)  A  family  group ;  (47)  Clearing  the  foreat ;  (48-52)  Viewa  in  the  Samtift  f  " 
(53)  Nativo  soldiers  and  polioe,  Pago-Pago ;  (54  and  55)  Fogii^Fago, 

Hew  Zealand. 

Six  piifjtogmpha  of  the  Great  Waimangu  geyaer,  tiiken  by  W.  Emery  Btark,  E3 

J*r&ientt:d  by  W.  Emerjf  Stark,  E$q. 
A  most  interesting  set  t^f  six  photographB  of  the  Great  WaiiziiiDgu  geyser  (IJ 
Uland,  Nivw  Zealand),  w^hieh  broke  out  for  tbo  flret  time  in  Janiiarj-,  1901.    It] 
eFtiptioM  about  c\ery  thirty-six  hnorn,  and  these  photographs  bIiow  eix  diffexentd 
of  the  erupiioD,  on  April  17^  I'JOS,  from  its  oarly  indicationa  to  the  tiDul  stage. 

Hew  Zealand, 

Eight  photographs  of  the  New  Zealand  Alpa,  taken  by  W,  Emery  Stark 

FrMenUd  by  W,  Emery  Sturk,  E§q, 
Tb^se  photographs  vary  in  merits  but  aome  of  them  arc  remarkably  i 
are  cnlargementa,  mcaauring  7|  inches  by  Of  inebca.     One  or  two  of  the 
glacier  are  especially  intereatiog. 

(1)  Mount  Cook  ;  (2)  Mount  (>K>k  from  the  ^*  Governora  Bush  ; ''  (3)  The  Hi 
glacier  with  the  Dome ;  (4)  The  Taaman  glacior  with  Mount  de  la  Beobe ;  (^ 
Tasman  glaoier  with  Mount  Taaman:  (€)  The  moraine,  Taaman  glacier;  (7mH 
8eflon  ;  (8)  Mr.  Htivrk^fl  glacial  work  on  the  Taaman  glacier.  ^H 

northern  Higeria.  ml 

Twenty-ono  photographs  of  Northern  Nigeria,  taken  by  Major  J.  A.  Bnrdon,  cJl 

Pre$enUd  htj  Major  J.  A.  Burdon,  CJLG.  ' 

Major  Burden  waa  appointed  British  Reside nt  of  8okoto  soon  after  the  oountqr  \ 

under  Bntiah  rute^  and^  during  his  official  vialta  to  natlTe  olnefa  and  othera,  hatf 

exceptional  opportunitiLS  of  photographing  some  of  the  leading  persona  and  intertt 

■oenea  at  an  important  litstoric  period.    Several  of  the  photoginphs  iUuatrate  II 

Burden's  paper  in  the  laat  number  of  the  Geographical  Jourwi.    Tbo  followia| 

the  ahbreviated  titlep^  but  a  very  complete  deacriptiou  has  becu  written  upon 

photograph  :— 

(1)  The  Sarikin  Mualimia  and  Waziri  of  Sokoto;  (2)  Mobammadn  Maitft 
Marafa  of  Sokoto;  (3)  Malam 'Akal;  (4)  The  Barikin  Yamma,  headman  of  I> 
Doji;  (5)  Muinaaara,  a  native  of  the  upper  Benue:  (6)  Kiari,  a  native  of  Wei 
liomu;  (7)  The  Emir  of  Argun gu,  the  heir  to  the  Qando  Emirate;  (8)  Kiari,  « 
uittive  political  agent,  Northern  Nigeria;  (9)  Polioe  barracks,  Sokoto;  (10)  Th0| 
outside  Sokoto ;  (11)  Government  House,  Zungeru;  (12)  View  from  the  verandlf 
Govcrnmonl  Houae,  Zungeru;  (13)  The  Saiikin  Tambawel ;  (14)  Natives  of  8d| 
(15)  A  street  in  Sokoto;  ( 16)  Sokoto  horsemen  ;  (17)  The  tomb  of  Othman  dan  T 
at  Sitkoto;  (18)  Native  compoundi  Sokoto;  (W)  Native  horaemen  at  Sainyii 
(HO)  Jarumui,  messenger  of  the  Emir  of  Argungu ;  (21)  Qronp  of  native  horsemen 

8iam.  Aij 

Xineieen  photugrapha  taken  m  the  Province  of  Monthon,  Weat  Smm,  by  Fnl 
Adam,  Esq*    Freaented  by  Byank  Adam^  E^q. 
Mr.  Frank  Adams  ia  a  reaident  at  Puketi  Island  of  Tongkah,  West  Siam,  and 
exceptional  oppoTtunitlea  of  visiting  lome  of  the  little -known  localities  of  that 
of  the  country,    Dnriog  bis  visits  he  has  taken  these  photographs,  of  which  he 
been  good  enough  to  send  us  copies.    The  titles  are  as  follows : — 

(1)  View  of  Tongkah  hill;  (2  and  5)  Tongkah  bay;  (3)  Siamese  hon 
foot  of  Tongkah  hill;  (4)  Watt,  Puket;  (G)  Faket;  (7)  Tongkah  hnrbour ;  (8)1 
of  Salang,.  looking  south-east ;  (9)  Straits  of  Ralang,  looking  north-west  ■  (10  Ic 
Islands  in  the  Straits  of  Salang;  (14  and  !5)  Mouth  of  tlio  Pangna  river;  (16 
17)  The  Takopah  river;  (18)  Mouth  of  the  Benong  river ;  (19)  View  of  the  town 
mountaiuH  of  Keoong. 

K.B.— It  would  greatly  add  to  the  value  of  the  colleotion  of  Ph 
graphs  which  hae  been  eitabUehed  m  the  Map  Boom,  if  all  the  F^ 
of  the  Society  who  have  taien  photographs  during  their  travels,  w< 
forward  copies  of  them  to  the  Map  Curator,  hj  whom  they  wllJ 
acknowlddil^d.  Should  the  donor  have  purchased  the  photographi 
will  be  UJieftil  for  reference  If  the  name  of  the  photographer 
address  are  given* 
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ON  A  NEW  GENUS  OF  ALGA,  GLEMENTSIA  MARKHAMIANA.* 

By  GEORGE  MURRAY,  F.R.S. 

It  was  a  great  pleasure,  and  I  might  l)e  excused  for  thinking  it  a 
triumph,  that  the  first  new  organism  whioh  fell  to  the  bag  of  the  Discovery 
should  have  fallen  to  my  personal  share.  A  new  species  would  have 
1«en  welcome.  My  delight  was  the  greater  when  I  realized  that  I  was 
face  to  face  with  a  new  generic  type.  This  realization  did  not  come  at 
once.  In  looking  into  my  diary,  I  find  that  for  a  whole  day  I  puzzled 
over  the  possible  relationships  of  this  organism,  unwilling  as  I  am  to 
think  a  type  new;  to  think  I  should  be  the  first  to  see  something  no 
human  student  of  pelagic  organisms  should  have  seen  before,  and  this 
a  generic  type !  If  a  personal  reference  in  one  sentence  may  be  excused, 
1  may  claim  the  permission  to  recall  a  day  of  restraint  when  I  tried  to 
difguise  from  Captain  Scott  (who  had  taken  an  active  interest  in  the 
microeoopic  study  of  plankton)  and  from  Dr.  Koettlitz  my  hopes  and, 
it  may  be,  my  fears.  The  next  morning's  tow  nettings  brought  in 
mature  forms,  which  enabled  me  to  decide  once  and  for  all  that  the 
Dvfcovery  had  captured  a  new  type  of  pelagic  organism — a  generic  type 
which  can  most  fittingly  bear  the  name  of  the  man  who  initiated  the 
Diftcacery  Expedition ;  the  name  is  Clementsia  Markhamiana. 

There  were  many  who  did  their  best ;  the  President  did  his  best  so 
conspicuously  from  the  first  that  it  is  fitting  his  name  should  be  that  of 
this  first  organism  to  be  named  after  the  expedition. 

On  the  next  day,  to  my  great  delight  and  particular  pleasure.  Dr. 
Koettlitz  discovered  a  new  species  of  Peridinian.  I  had  thought  the 
ocean  was  exhausted  of  Peridinians;  they  were  my  own  particular 
preserve,  and  here  was  my  own  particular  pupil  in  such  matters, 
Dr.  Koettlitz,  l>eating  his  master  on  his  own  ground.  With  his 
characteristic  modesty,  he  met  me  on  the  deck  for  a  verification,  and 

*  In  the  plate  the  name  is  incorrectly  given  as  Clem^ima. 
No.  II. — ^Fkbbuary,  1905.]  k 
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scarcely  before  I  had  spoken,  Dr.  Eoettlitz  had  announced  a  new 
species,  to  be  called  after  our  captain.  This  species  Dr.  Eoettlitz  will 
describe  in  dne  coarse. 

The  original  drawings  of  OlemenUia  were  made  by  Dr.  Wilson  at  the 
time  of  its  capture,  and  the  engraving  is  by  Mr.  Highley. 

The  particular  interest  in  this  type  is  not  only  its  nnique  character 
as  an  oceanic  plant,  but  its  significance  from  the  point  of  view  of  the 
geographical  distribution  of  such  organisms.  There  are  allied  forms, 
both  Glodocapsoid  and  Ghlorococcoid — not  well  defined  for  the  most 
part — on  sea-shores,  but  I  have  never  met  with,  either  under  the 
microscope  at  sea  (I  mean  the  high  seas)  or  in  botanical  records,  anything 
nearly  related  to  Olementiia.  Its  nearest  allies  are  from  fresh  water, 
and  this  fact  alone  will  account  to  any  naturalist  for  my  day  of 
bewilderment  mentioned  above. 

The  difficulty  that  arises  in  interpreting  the  development  and  life- 
history  of  pelagic  organisms  is  this :  one  cannot  submit  them  to  the 
normal  tests  of  cultivation,  as  one  would  do  with  fungal  and  bacterial 
organisms,  or  with  fresh-water  algae.  The  only  real  groundwork  to  go 
upon  is  the  assembling  of  numerous  specimens,  and  the  intelligent 
understanding  of  these  specimens  in  their  various  stages  by  the  light 
of  the  known  life-history  of  allied  forms.  This  must  be  done  in  the 
case  of  Clementsiay  and  I  shall  try  to  show  what  I  take  to  be  its  course  of 
development. 

Fig.  1  shows  what  I  take  to  be  the  youngest  stage  in  which  the 
cells  are  living  in  association — in  colonies — enveloped  in  a  common 
mucilaginous  membrane.  In  Figs.  2  and  3  we  see  (much  more  highly 
magnified)  the  process  of  subdivision  of  the  cells,  a  division  into  fours, 
and  especially  in  Fig.  3  these  forms  are  displayed  in  an  encysted, 
stratified  integument.  The  next  ascertained  stage  is  Fig.  4,  in  which 
we  have  the  escaped  cells  grown  much  larger  and  free,  and — such  is  my 
interpretation — about  to  give  birth,  or  inevitably  destined  to  give  birth, 
to  a  colony  like  that  shown  in  Fig.  1.  This  interpretation  is  based,  of 
course,  on  known  facts  in  the  life-history  of  allied  forms.  No  man  can 
tell  from  the  available  material  what  may  happen  between  the  stage 
shown  in  Fig.  4  and  the  establishment  of  the  colony  shown  in  Fig.  1. 
The  magnification  is  identical.  It  will  be  seen  there  is  a  great  increase 
in  size  in  these  cells  from  the  subdividing  stage  in  Figs.  2  and  3,  as 
would  be  expected  in  a  stage  about  to  establish  a  colony  such  as  that 
shown  in  Fig.  1. 

Olevientsia  Markhamicma,  nov.  gen.  et  spec. 

Units  existing  in  colonies  within  a  stratified  integument,  dividing 
into  groups  of  four,  varying  much  in  the  numbers  of  the  colony ;  the 
integument  gradually  growing  in  thickness  and  in  stratification,  ulti- 
mately bursting  and  permitting  the  escape  of  the  unit   cells  ;    unit 
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celU  increasing  in  size  markedly  and  (preaiimably)  siibdividliDg  into 
Goloaies  like  the  parent  colony ;  in  nearly  eyery  stage  oharaoterized 
by  the  thick  and  many  times  stratified  walls  of  the  integument,  and 
espeoit^lly  also  by  the  abundant  oily  and  chlorophyllaoeous  contents  of 
the  cells. 

Lat.  7^  S.  to  12°  S.  ;  long.  30"  W.  to  33=^  W. 


ON  CERTAIN   RECENT  CHANGES   IN  THE  CRATER  OF 
STROMBOLI. 

By  TEMPEST   ANDERSON,  M,D.,  D.Sc. 
In   1875,  Prof.  Judd,  f.r.s.,   published    in  the  Ge*dogical   Mw^azine  an 
admirable  series  of  articles  entitled  **  Contributiona   to  the  Study  of 
Volcanoes/* 

The  part   dealing  with  the  Lipari  island*  has  been  my  constant 
companion  and  gnide  dnring  two  visits  to  those  islands  in  1888  and 
l!^04,  and  it  deals  so  fully  with  the  subject,  both  from  a  historical  and 
scientific  point  of  view,  that  I  feel  it  would  be  presumptuous  to  attempt 
to  paimphrase  the  excellent  description  which  he  has  bo  well  written. 
Since  his  visit,  however,  Stromboli  has  continued  in  its  wonted  activity, 
generally  of  a  moderate  character,  and  so  regular  that  it  might  almost 
be  called  rhythmical,  though  occasionally  varied  with  periods  of  vio- 
lence, and  sometimes  of  almost  total  quiescenoe.     As  a  result,  certain 
changes  have  occurred  in  and  about  its  crater ;  not  on  any  very  large 
Lanale,  it  is  true,  but  suflScient  to  be  of  interest.     When  I  visited  the 
f {fiends  in  1888,  I  carried  with  me  a  camera,  with  which  I  took  photo- 
graphs •  from  selected  points  of  view,  believing  that  I  was  thus  eeciiring 
.  iiecx>rdd  more  accurate  and  unbiassed  than  any  mere  verbal  description  ; 
[and  in  1904  I  revisited   the   islands,  carrying  the   same  camera  and 
and  took  comparison  photographs  from  as  nearly  as  possible  the 
ae  positions.    These  photographs  form  the  basis  of  this  paper,  and 
I'liave  been  supplemented  by  several  other  photographs  and   diagrams 
placed  at  my  disposal  by  Prof.  Hicco,  of  the  Beale  Osservatorio,  Catania, 
ad  Mr,  Geo*  S*  Eunson,  of  Northampton,  who  visited  the  volcano  with 
be  G-eologists*  Association  in  1880.     These  fill  up  the  gaps  and  show 
iiha  changes  during  the  intervening  years. 

Believing  as  I  do  that  photographs  should  themselves  form  the 
reootdi  and  that  the  letterpress  should  be  mainly  explanatory  of  them, 
|I  have  placed  opposite  each  plate  a  note  calling  attention  to  the  main 
points  shown,  and  prefaced  the  whole  by  such  a  description  of  the 
island  as  may  serve  to  make  my  story  inteUigible.  To  this  I  have 
added  a  summary  of  the  main  changes  noticed, 

Stromboli  is  the  most  easterly  and  northerly  of  the  Lipari  islands. 
It  10  situated  north  of  Sicily,  close  to  the  track  of  steamers  plying 

•  See  *  Volcanic  ftturliet  by  Terapeat  Aoderaon.*    Pktca  xx.  tn  xiviL    Mturay  : 
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between  Kaplefl  and  the  Straits  of  Messina,  and  is  thns  an  objeot  familiar 
to  paBsengers  to  or  from  Egypt  or  the  East,  though  cx)mparatively  few 
have  landed  on  ita  ghores-  Its  almost  confltant  eruptiona  have  gained 
it  the  name  of  the  lighthouse  of  the  Mediterranean.  It  is  almost. 
circular,  as  its  old  name  Strongyle  indicates,  and  rises  as  an  irregular 
cone  out  of  deep  water.  On  the  north-west  side  is  the  crater,  "  Apparato 
Eruttivo/'  of  the  Italian  observers,  and  the  Soiara  or  steep  slope  down 
which  the  ejecta  roll  into  the  sea.  The  Soiara  is  bounded  on  each  side 
by  two  steep  clifiTs,  Filo  di  Sciara  and  Filo  di  Baraona,  which  are  formed, 
like  the  Soiara  itself,  of  lava-streams,  agglomerates,  and  dykes ;  in  fact, 
of  almost  every  kind  of  compact  volcanic  material,  chiefly  of  basic 
composition. 

The  summit  of  the  mountain  consists  of  a  creeoentio  ridge,  the 
Serra  di  Yancori,  open  towards  the  north.  It  forms  part  of  an  old 
crater  ring,  and  thus  presents  points  of  similarity  to  Somma.  Inside 
the  crescent  ridge,  and  in  places  joined  to  it  by  irregular  creste  of 
rock,  but  mainly  separated  from  it  by  a  valley,  **  A  FoBsieiedda,'*  similar 
to  the  Atrio  del  Cavallo  of  Vesuvius,  is  another  cresoentio  ridge,  which, 
on  my  first  visit  in  1888,  in  many  places  immediately  surrounded  the 
active  crater,  the  bottom  of  which  was  visible  therefrom.  In  1 904,  owing 
to  changes  presently  to  bo  described,  this  view  was  not  obtainable. 

Connected  with  its  two  extremities,  and  immediately  overlooking 
the  sides  of  the  crater,  are  two  conspicuous  pointed  rocks,  the  Torrelle/ 
which  partly  obstruct  the  view  of  the  crater  when  viewed  from  the  cliffs 
overlooking  the  Soiara  on  its  north-east  and  south-iveat  respectively. 
These  Torrelle,  being  practically  nnaltered  by  ordinary  eruptions,  pre- 
sent good  points  of  comparison  for  estimating  the  changes  that  take 
place,  and  one  or  other  of  them  is  included  in  moat  of  the  photographs. 
Between  the  two  Torrelle,  in  the  midst  of  a  sort  of  amphitheatre 
formed  hy  them  and  the  cresoentio  ridge  last  mentioned,  is  the  crater 
and  its  appurtenances,  "  The  Apparato  Enittivo  "  of  Italian  observers^ 
This  amphitheatre  is  open  to  the  north-west,  and  from  its  open  side 
Ijeyond  the  craters  the  steep  slope  of  the  Sciara  extends  down  into  the 
sea.  This  Sciara,  as  is  well  known,  is  one  of  the  moat  peculiar  features 
of  this  volcano*  It  extends  at  an  angle  of  about  35%  which  is  the 
**  angle  of  repose "  for  the  kind  of  material  of  which  it  is  composed, 
down  into  the  deep  water  of  the  Mediterranean  ;  and  though  the  volcano 
has  certainly  been  in  almost  constant  eruption  during  the  whole  of  the 
hiBtorio  period  and  probably  much  longer,  it  has  never  been  able  to 
build  up  a  talus  sufficient  to  rise  to  the  level  of  the  sea,  much  less  to 
that  of  the  lip  of  the  crater,  al>0!it  which,  according  to  the  analogy  of 
other  volcanoes,  it  might  have  been  expected  to  have  built  up  a  cone 
on  this  side  comparable  to  the  portion  on  the  south  deeoribed  above. 


I 


•  Wo  heard  theee  rooka  called  by  the  natiTei  Torrelle  ["  little  towers  "J  and  Torrione 
[**  big  towers"].     They  toe  epoken  of  by  Frofe,  Ricci)  nnd  Mereftli  oa  Fftmglioni, 
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wliioh  oaae  in  that  case  it  would  have  completed.  As  it  is,  tlie  summit 
of  the  mountaiD  is  about  3000  feet  above  the  sea-level,  while  the 
eruptions  take  place  about  600  feet  lower^  i.e.  at  a  height  of  about 
2100  feet 

When  1  first  visited  the  mountain  in  1338  (see  Plate  lit,  which  is 
frotii  a  photograph  taken  by  me  at  the  time),  the  crater  was  an  oval 
liollow,  which  I  afterwards  roughly  estimated  at  GO  or  70  yards  in 
diameter,  but  which,  on  examining  the  place  again  in  1904,  I  believe 
to  have  been  much  larger.  I  made  a  second  ascent  to  check  this,  but 
waa  prevented  by  bad  weather  from  oompleting  the  observation.  Prof. 
Judd'a  estimate  of  400  feet  was  probably  nearer  the  mark.  In  1888 
there  were  two  small  oones,  one  on  the  edge  of  the  Sciara  near  its 
irestem  end,  from  which  the  explosions  took  place^  another  in  the 
hollow  of  the  crater  near  its  eastern  end,  which  only  gave  out  vapour. 
In  1904  the  accumulation  of  materials  thrown  out  by  the  volcano  had 
filled  this  crater  and  continued  tbe  elope  of  the  Sciara  upwards,  so  that 
the  explosions  no  longer  took  place  from  the  hollow  of  the  crater  or 
even  from  its  lip,  but  from  mouths  on  the  slopo  of  the  Sciara.  I  have 
no  reason  to  think  that  the  main  axis  of  eruption  has  shifted  materially 
down  the  Sciara  towards  the  sea,  notwithstanding  the  appearance  to 
the  oontrary,  which  is,  I  believe,  due  to  the  piling  up  of  fragments  to 
the  south-east  of  the  vents  on  the  site  of  the  crater  seen  in  1888.  It 
is  interesting  to  note  that  in  1888  the  fumarolic  activity  was  chiefly  at 

north-east  of  the  crater,  then  a  hollow,  and  the  explosions  took 
from  the  western  portion.  In  1 9u4  the  relation  still  continues ; 
the  fumarolic  area,  now  much  raised  into  a  mound,  as  ^hown  In  Plate  IV., 
is  still  at  the  north -eastern  portion  of  the  eruptive  area,  while  the  main 
isploaions  take  place  from  the  western  parts.  It  is,  however,  note- 
worth  j  that  the  flow  of  lava  in  1891  appears  to  have  proceeded  from 
the  eastern  part  of  the  crater.  These  facts  will  have  to  be  taken  into 
acoount  by  any  one  who  frames  a  new  theory  of  the  mechanism  of 
Stromboli* 

Sinoe  my  return  home,  I  have  endeavoured  to  collect  photographic 
and  other  information  so  aa  to  fill  in  the  changes  whioh  have  occurred 
tbe  interval,  aud  present  them  in  a  connected  form. 

Prof.  Jndd,  f.r,s.,  has  kindly  placed  at  my  dis|JOsal  several  papers 
from  the  Alii  delta  Socieia  linUaiia  di  Scienze  NatuntUt  by  Prot  Mercali, 
of  Kaplesy  from  which  the  followiDg  information  is  condensed. 

On  February  4-6,  1879»  a  severe  eruption  of  StromboU  took  place, 
■ad  inch  a  quantity  of  pumice  was  thrown  out  that  the  sea  in  the 
Mighbourhood  is  stated  to  have  looked  like  dry  land.  There  is  no 
^aetJon  of  any  lava  being  discharged.* 

•  VaMli,  dUi  ddla  Son.  lUd.  di  8m.  Nat,  toI.  M.    Milano,  ISSL    This  aumhet 
OHlitea  m  good  list  of  the  ancient  erupt  ions  of  Strombolt  and  a  disease  too  of  HulEet'i 


^^e  £ 


\^  . -^1^ 
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On  November  17, 1882,  and  following  days,  a  seTere  eruption  took 
place.  Towards  the  oommenoement  there  was  an  explosion  more  severe 
than  any  remembered  by  the  inhabitants,  and  five  new  booohe  opened  on 
the  north-west  slope  of  the  Soiara,  about  100  metres  below  the  usually 
active  crater.  Bed-hot  stones  were  thrown  on  to  the  southern  slopes  of 
the  mountain,  and  one  weighing  several  tons  as  far  as  Ginostra.  On 
November  27  the  eruption  was  so  severe  that  the  inhabitants  thought 
of  emigrating.  No  lava-flow  took  place.  Meroali  contrasts  this  fact 
with  the  usual  sequence  of  events  on  Etna  and  Vesuvius.* 

On  February  25,  1888,  there  was  a  severe  earthquake  on  Stromboli, 
and  others  on  March  21  and  May  22.  They  were  local,  and  not  felt  on 
the  other  islands.  Meroali  concludes  that  they  were  connected  with 
the  local  volcanic  activity,  although  the  eruptions  continued  with  their 
usual  degree  of  intensity,  and  that  they  were  different  from  the  Cala- 
brian  earthquakes.  Such  local  earthquakes  are  common  in  the  Lipari 
islands. 

Meroali  visited  Stromboli  in  September,  1888,  and  found  a  single 
active  crater.  In  February,  1889,  he  found  the  crater  more  active  and 
notably  changed.  The  booca  active  in  September,  1888,  was  now 
quiet  and  in  a  fumarolic  condition,  and  three  new  bocche  had  opened  on 
the  edge  of  the  Sciara,  one  of  which  gave  eruptions  with  a  rhythm 
independent  of  the  others. 

In  June,  1891,  Profs.  A.  Bicc6,  of  Catania,  and  G.  Meroali,  of 
Naples,  visited  the  island  and  embodied  their  observations  in  a 
valuable  memoir  f  from  which  the  plan  is  copied  by  permission,  and 
the  nomenclature  and  numbering  of  the  booche  adopted  by  them  has 
also  been  followed  throughout  this  paper. 

They  found  a  large  crater,  No.  1,  corresponding  to  that  described 
above  by  myself  in  1888,  and  figured  in  Plate  II.,  and  four  smaller  booohe 
on  or  about  its  northern  edge  at  the  lip  of  the  Sciara.  Booohe  Nos.  2  and 
3,  towards  the  eastern  side  of  the  crater,  were  considered  to  be  situated 
on  one  radial  fissure,  and  they  appear  to  correspond  in  position  to  the 
smoking  cone  of  1888,  and  to  the  fumarolic  area  observed  in  the  same 
region  in  1904.  Bocche  Nos.  4  and  5,  towards  the  western  portion  of 
the  crater,  are  described  as  situated  on  another  radial  fissure.  They 
correspond  in  position  to  the  cone  from  which  the  explosive  eruptions 
took  place  in  1888,  and  to  the  bocche  from  which  similar  explosions 
still  took  place  in  1904. 

Tho  writers  also  describe  and  mark  three  streams  of  lava,  ii.,  iii.,  iv.. 


♦  Meroali,  op.  cit.,  vol.  27,  1884. 

t  *  Sopra  il  Periodo  Knittivo  dello  Stromboli,  Relazione  del  Profeeaori  A.  Rioooe  G. 
Meroali  con  appendicc  del  Ingegnere  S.  Aroidiacoiio  eatratto  dagli  Aimali  dell' 
Uffizio  ceiitrule  Metcorolugico  e  Geodinamicu,'  Serio  2,  Parte  iii.  vol.  11, 1889.  Boma : 
Tip.  deU*  uniouc  Coop.,  edit.  1892. 
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Bioo6  ascended  the  moontain  and  obserred  a  suooesaion  of  eraptioDs. 
Foot  oonaiderable  ones,  besides  smaller  ones,  took  place  from  bocoa  No. 
5,  some  moderate  ones  from  No.  4,  while  Nos.  2  and  3  discharged  masses 
of  smoke. 

1899.  Stromboli  was  mostly  in  its  usual  condition,  with  occasional 
increases  of  activity.  There  was  a  slight  increase  of  activity  at  the 
beginning  of  February.  On  March  6  a  very  violent  explosion  occurred 
in  one  of  the  side  craters,  followed  by  the  formation  of  two  small 
cones  in  its  floor,  and  on  the  following  days  increased  activity  con- 
tinued. During  this  year  Prof.  Matteucci  stayed  nine  days  on 
Stromboli,  and  made  six  ascents.  The  eruptions  all  took  place  from  a 
little  eccentric  cone  on  the  southern  slope  of  a  large  crater  of  explosion, 
probably  4,  4  bis,  or  5,  and  there  were  six  other  bocche,  but  they  only 
omitted  smoke.  The  mountain  was  again  active  in  November,  and 
about  the  10th  of  that  month  a  new  booca.  No.  6,  opened  on  the  Sciara 
below  and  to  the  north-east  of  No.  5. 

1900.  Stromboli  was  unusually  active  from  March  to  November, 
especially  in  October.  Many  of  the  explosions  were  sufficiently  powerful 
to  jshake  the  whole  island  and  cover  it  with  dust  The  chief  explosions 
were  from  bocche  4, 4  bis,  and  5,  all  situated  towards  the  western  part  of 
the  Sciara.  The  later  observations  are  not  yet  published,  but  Signer 
Liberator  Castalan,  syndic  of  Filicudi,  whose  house  commands  a  full 
view  of  Stromboli,  informed  me  that  there  was  a  severe  eruption  of 
Stromboli  in  December,  1903,  and  January,  1904,  also  others  five  and  ten 
years  previously.  Between  those  times  nothing  special  occurred,  but 
the  mountain  was  never  absolutely  quiet. 

Signor  Ouiseppe  Henda,  Postmaster  of  Stromboli,  also  spoke  of  an 
eruption  in  November  and  December,  1903,  during  which  a  stream  of 
lava  ran  down  the  Sciara  from  about  December  10  to  20,  and  a  new 
booca  formed  on  the  north-eastern  part  of  the  eruptive  area  near  the 
Torrione  (Torrella  ?). 

There  was  an  earthquake  in  February,  1904. 

1 1>04.  I  stayed  four  days  on  the  island,  and  ascended  the  cone  on 
April  20  and  22.     The  photographs  were  taken  April  20. 

On  May  30,  1904,  Signor  D.  Yasalo,  Capo  Posto  del  Semaphoro  di 
Stromboli,*  made  an  ascent  of  the  mountain,  and,  the  craters  being  quiet, 
was  able  to  asoend  the  eastern  Faraglioni  (Torrella),  from  whence  he 
had  a  near  view  of  the  *'  Apparato  Eruttivo."  He  found  in  the  part 
which  I  have  called  the  fumarolic  area  a  new  booca,  which  he  calls  No.  7. 
It  is  about  20  metres  east-south-east  from  booca  2,  and  about  6  metres 
by  4  metres  in  extent.  It  was  in  a  state  of  the  weakest  activity,  and 
emitted  whitish  smoke,  apparently  being  in  a  similar  condition  to  that 
on  April  20,  when  I  photographed  the  locality,  as  shown  in  Plate  lY. 

*  See  Boll,  ddla  Soc.  Sism.  lial.,  vol.  10. 
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ON  A  NEW  GENUS  OF  ALGA,  GLEMENTSIA  MARKHAMIANA.* 

By  GEORGE  MURRAY,  F.R.S. 
It  was  a  great  pleasure,  and  I  might  l)e  excused  for  thinking  it  a 
triumph,  that  the  first  new  organism  which  fell  to  the  bag  of  the  Discovery 
should  have  fallen  to  my  personal  share.  A  new  species  would  have 
lieen  welcome.  My  delight  was  the  greater  when  I  realized  that  I  was 
face  to  face  with  a  new  generic  type.  This  realization  did  not  come  at 
rmce.  In  looking  into  my  diary,  I  find  that  fur  a  whole  day  I  puzzled 
over  the  possible  relationships  of  this  organism,  unwilling  as  I  am  to 
think  a  type  new ;  to  think  I  should  be  the  first  to  see  something  no 
human  student  of  pelagic  organisms  should  have  seen  before,  and  this 
a  generic  type !  If  a  personal  reference  in  one  sentence  may  be  excused, 
I  may  claim  the  permission  to  recall  a  day  of  restraint  when  I  tried  to 
dieguise  from  Captain  Scott  (who  had  taken  an  active  interest  in  the 
microscopic  study  of  plankton)  and  from  Dr.  Koettlitz  my  hopes  and, 
it  may  be,  my  fears.  The  next  morning's  tow  nettings  brought  in 
mature  forms,  which  enabled  me  to  decide  once  and  for  all  that  the 
DiiCffvery  had  captured  a  new  type  of  pelagic  organism — a  generic  type 
which  can  most  fittingly  bear  the  name  of  the  man  who  initiated  the 
Discovery  Expedition ;  the  name  is  Clementsia  Markhamiana. 

There  were  many  who  did  their  best ;  the  President  did  his  best  so 
conspicuously  from  the  first  that  it  is  fitting  his  name  should  be  that  of 
this  first  organism  to  be  named  after  the  expedition. 

On  the  next  day,  to  my  great  delight  and  particular  pleasure.  Dr. 
Koettlitz  discovered  a  new  species  of  Peridinian.  I  had  thought  the 
ocean  was  exhausted  of  Peridinians;  they  were  my  own  particular 
preserve,  and  here  was  my  own  particular  pupil  in  such  matters, 
Dr.  Koettlitz,  l>eating  his  master  on  his  own  ground.  With  his 
characteristic  modesty,  he  met  me  on  the  deck  for  a  verification,  and 

*  In  the  plate  the  name  is  incorrectly  given  as  Clemennia. 
No.  II.— February,  1905.]  k 
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ON  A  NEW  GENUS  OF  ALGA,  GLEMENTSIA  MARKHAMIANA.* 

By  GEORGE  MURRAY,  F.R.S. 
It  was  a  great  pleasure,  and  I  might  l)e  excused  for  thinking  it  a 
triumph,  that  the  first  new  organism  which  fell  to  the  bag  of  the  Discovery 
should  have  fallen  to  my  personal  share.  A  new  species  would  have 
lieen  welcome.  My  delight  was  the  greater  when  I  realized  that  I  was 
face  to  face  with  a  new  generic  type.  This  realization  did  not  come  at 
once.  In  looking  into  my  diary,  I  find  that  for  a  whole  day  I  puzzled 
over  the  possible  relationships  of  this  organism,  unwilling  as  I  am  to 
think  a  type  new ;  to  think  I  should  be  the  first  to  see  something  no 
human  student  of  pelagic  organisms  should  have  seen  before,  and  this 
a  generic  type !  If  a  personal  reference  in  one  sentence  may  be  excused, 
I  may  claim  the  permission  to  recall  a  day  of  restraint  when  I  tried  to 
disguise  from  Captain  Scott  (who  had  taken  an  active  interest  in  the 
microscopic  study  of  plankton)  and  from  Dr.  Koettlitz  my  hopes  and, 
it  may  be,  my  fears.  The  next  morning's  tow  nettings  brought  in 
mature  forms,  which  enabled  me  to  decide  once  and  for  all  that  the 
IH^covery  had  captured  a  new  type  of  pelagic  organism — a  generic  type 
which  can  most  fittingly  bear  the  name  of  the  man  who  initiated  the 
Discovery  Expedition ;  the  name  is  Clementsia  Markhamiana. 

There  were  many  who  did  their  best ;  the  President  did  his  best  so 
conspicuously  from  the  first  that  it  is  fitting  his  name  should  be  that  of 
this  first  organism  to  be  named  after  the  expedition. 

On  the  next  day,  to  my  great  delight  and  particular  pleasure,  Dr. 
Koettlitz  discovered  a  new  species  of  Peridinian.  I  had  thought  the 
ocean  was  exhausted  of  Peridinian s;  they  were  my  own  particular 
preserve,  and  here  was  my  own  particular  pupil  in  such  matters, 
Dr.  Koettlitz,  beating  his  master  on  his  own  ground.  With  his 
characteristic  modesty,  he  met  me  on  the  deck  for  a  verification,  and 

*  In  the  plate  the  name  is  incorrectly  given  as  Clemen^in. 
No.  II. — February,  1905.]  k 
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ON  A  NEW  GENUS  OF  ALGA,  CLEMENTSIA  MARKHAMIANA.* 

By  GEORGE  MURRAY,  F.R.S. 
It  was  a  great  pleasnre,  and  I  might  l)e  excused  for  thinking  it  a 
trinmph,  that  the  first  new  organism  which  fell  to  the  bag  of  the  Discovery 
should  have  fallen  to  my  personal  share.  A  new  species  wonld  have 
lieen  welcome.  My  delight  was  the  greater  when  I  realized  that  I  was 
face  to  face  with  a  new  generic  type.  This  realization  did  not  come  at 
once.  In  looking  into  my  diary,  I  find  that  for  a  whole  day  I  puzzled 
over  the  possible  relationships  of  this  organism,  unwilling  as  I  am  to 
think  a  type  new ;  to  think  I  should  be  the  first  to  see  something  no 
human  student  of  pelagic  organisms  should  have  seen  before,  and  this 
a  generic  type !  If  a  personal  referenoe  in  one  sentence  may  be  excused, 
I  may  claim  the  permission  to  recall  a  day  of  restraint  when  I  tried  to 
disguise  from  Captain  Scott  (who  had  taken  an  active  interest  in  the 
microscopic  study  of  plankton)  and  from  Dr.  Koettlitz  my  hopes  and, 
it  may  be,  my  fears.  The  next  morning's  tow  nettings  brought  in 
mature  forms,  which  enabled  me  to  decide  once  and  for  all  that  the 
DUcocery  had  captured  a  new  type  of  pelagic  organism — a  generic  type 
which  can  most  fittingly  bear  the  name  of  the  man  who  initiated  the 
DtMcavery  Expedition  ;  the  name  is  Glementsia  MarJchamiana, 

There  were  many  who  did  their  best ;  the  President  did  his  best  so 
conspicuously  from  the  first  that  it  is  fitting  his  name  should  be  that  of 
this  first  organism  to  be  named  after  the  expedition. 

On  the  next  day,  to  my  great  delight  and  particular  pleasure.  Dr. 
Koettlitz  discovered  a  new  species  of  Feridinian.  I  had  thought  the 
ocean  was  exhausted  of  Feridinians;  they  were  my  own  particular 
preserve,  and  here  was  my  own  particular  pupil  in  such  matters, 
Dr.  Koettlitz,  beating  his  master  on  his  own  ground.  With  his 
characteristic  modesty,  he  met  me  on  the  deck  for  a  verification,  and 

*  In  the  plate  the  name  is  incorrectly  g^'ven  as  Clemenn'ti. 
No.  II. — Februaky,  1905.]  k 
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ne.  In  the  other  oase  there  are  two  alternative©.  In  the  first  alternative^ 
one  of  the  regions  is  a  desert  or  a  mouiitainoos  tract  where  pasture  Is 
fonnd  during  only  a  certain  limited  season.  The  other  region  is  what 
we  oall  a  normal  country  where  permanent  agriculture  ia  po^Bible,  In 
Bnoh  a  oa»e  nomadism  steadily  loses  ground,  because  the  people  more 
and  more  devote  themselves  wholly  to  agrionltnre.  In  the  other 
alternative,  one  of  the  regions  consists  of  high  mountains  that  are 
covered  with  snow  in  winter,  but  furnish  fine  pasinrage  in  snmmer, 
while  the  second  region  is  one  where  agriculture  is  possible,  but  which 
is  not  capable  of  supporting  a  growing  population*  because  the  climate 
is  either  too  dry  or  too  cold.  *Southeru  Utah,  in  the  basin  region  of 
the  western  United  States*  furnishes  a  good  example  of  a  country  where 
the  lower  regions  along  the  edges  of  the  basins  are  permanently  in- 
habited by  an  agricultural  pe>ple  in  spite  of  the  scarcity  of  water, 
while  the  neighbouring  *^high  plateaus/'  from  9000  to  10*000  feet  above 
the  sea,  famish  such  good  pasture  that  the  inhabitants  of  the  lowlands 
migrate  thither  in  summer,  and  have  even  built  rude  houses  on  the 
uplands.  Switzerland,  with  its  chalets,  on  the  other  hand,  presents  ao 
example  of  nomadism  in  a  country  where  the  lower  region  is  too  cool 
for  the  highest  development  of  agriculture.  In  such  oonntriee  as 
Utah  and  Switzjerland,  the  nomadism  forced  upon  the  people  by 
physiographic  conditions  is  not  necessarily  incompatible  with  a  liigh 
degree  of  civilization. 

Tlie  Nomadtmn  r>f  the  Tian  Shtm, — Tbe  nomadism  of  the  Tian  Shan  is 
of  the  same  type  as  that  of  Switzerland,  in  spite  of  the  fact  that  the 
degret^  of  civilization  in  the  two  places  is  so  different  In  almost  no 
part  of  the  world  is  the  nomadic  life  more  likely  to  be  permanent 
than  in  the  region  that  we  are  di^jcussing.  All  the  plateau  portion 
of  the  Tian  Shan  and  much  of  the  Alai  region  are  too  cold  to  allow 
of  cultivation,  yet  the  extent  of  the  uplands  and  the  richness  of  the 
summer  vegetation  enable  them  to  support  millions  of  sheep  and  cattle. 
As  fall  comes  on,  however,  the  grass  is  covered  with  snow,  and  the  people 
muat  take  their  animals  farther  and  farther  d>wn  the  mountain-side, 
moving  their  dwellings  as  the  neceBsities  of  the  flock  require.  At 
last  the  lowest  valley  is  reached,  and  the  nomad  must  either  stay 
there  through  the  winter,  or  risk  a  journey  through  the  snow  over  a 
Tidge  to  another  valley.  It  may  happen  that  hia  valley  is  so  low  and 
dry  as  to  have  no  snow  during  the  winter,  or  that  he  is  on  the  edge  of 
the  mountains,  and  comes  down  to  the  open  plains.  In  that  ease  hii 
manner  of  life  will  be  the  same  throughout  the  year.  If,  however,  the 
nomad  stays  in  a  fairly  cool  valley,  whore  snow  lies  for  a  month  or 
two,  he  muet  make  some  provision  for  the  winter  feeding  of  his  animali. 
In  such  valleys  there  is  usually  a  good  growth  of  tali  grass  during 
tbe  summer,  and  this  he  learns  to  cut  and  store  in  great  heaps  for 
use  in  cold  weather.  As  soon  as  the  process  of  hay-making  become® 
habitual,  it  leads  to  the  repeated  use  of  a  single   camping   site,  and 
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rtler  to  the  building  of  permanent  boases.  The  poorer  people  whose 
iidaIJ  docks  aBPord  them  but  a  scanty  saetenanoe  learn  to  eke  this  out 
by  pleating  hardy  grains,  and  the  stage  of  semi-nomadiBm  begins.  The 
rieher  people  scorn  agrioDlture,  and  are  Btill  pure  nomads  ;  the  pcorer 
members  of  the  community  are  ]>erforce  half  nomadic,  half  agricuHura!. 
la  thia  early  stage  of  semi -nomadism  the  Kbirghiz  of  the  Tian  Shan 
and  AJai  are  to-day.  In  time  they  will  doubtless  come  to  the  true 
temi-noniadic  stage,  when,  like  the  mountain  Kurds  of  Turkey,  every 
f&mily  has  a  permanent  village  habitation,  although  they  spend  the 
in  tents  among  the  bighlands.     Farther  than  thia  they  will 


TM   TALUBT    or    SHUJA    ISHKJiN,    AMONG  THK    A  LAI    MOUNTAINS.      OJ*    TUK   RHIHT 
IS   A   TtNT  OLAOrER. 


probably  never  go.  no  matter  how  civilized  they  become,  for,  as  has 
llt^ady  been  said,  their  couutry  is  pre-eminently  the  land  of  Bomi- 
ooQiadiBm*  and  almost  forbids  any  other  form  of  life* 

TiTE  KiriRQHiz  Nomads. 

DomeBtie  AnimaU, — ^The  preceding  generalities  prepare  the  way  for 
tooociddration  of  a  few  Kbirghiz  habits  and  customs  which  are  dlreot 
idiptations  to  a  nomadic  and  pastoral  life,  and  hence  may  be  regarded 
liQQtographio  responses  to  physiographic  conditions.  The  first  subject 
to  be  oonsidered  in  this  connection  is  domestic  animals,  for  these  are 
tike  foundation  of  all  industries  and  occupations.  So  pre-eminently 
is  this    the   oaae    that    tlie    word   "property  '    (mai)   almost    Eilways 


142 


THE  MOUNTAINS  OP  T0BKSSTAN. 


means   live-stock   of    some   sort.      The   nnrnVmr   of  kinds   of  animaiir 

is  quite  limited.      Sheep,  of  a  fat- tailed  variety,  are  by  far  the  moat 

common  animal,  and  tbeir  milk,  fleshy  wool,  and  skin  form  tlie  india- 

pen sable  necessities  of  life.     Less  niimeroua   and  less  useful  are  the 

oxen  and  cows,  which  furnish  milk  and  hides,  but  are  not  often  eaten. 

Frequently  they  are  used  as  baggage  animals,  and  it  is  no  uncommon 

sight  to  see  a  shepherd  moving  slowly  along  after  his  sheep  on  ox- 

baok.     With  the  oxen  must  be  put  the  yaks,  or  **  Chinese  cattle/'  as 

the  Khirghiz  call  them,  that  are  found  in  small  numbers  among  the 

nomads  whose  winter  quarters  are  especially  elevated.      The  milk  of 

yaks,  and  especially  the  cream,  are  delicious.    Some  of  the  best  of  the 

Khirghiz  animals  are  a  cross  between  yaks  and  ordinary  cattle.    Another 

important  animal  is  the  two-humped  Baotrian  camel,  which  is  kept  in 

part  for  its  milk  and  hair,  but  is  chiefly  valuable  as  a  beast  of  burden 

and  an  article  of  sale   to   the   people   in   the  neighbouring  lowlands. 

Camels  cannot  thrive  at  the  higher  levels  of  the  Tian  Shan  plateau, 

and  even  at  heights  of  8000  or  10,000  feet  they  must,  even  in  summer, 

be  covered  with  funny  coats  of  felt  to  keep  them  warm.     The  animal 

par  excellence,  the  one  to  which  the  unmodified  appellation  "animal" 

{haiwan}  is  always  understood  to  apply,  is  the  horse.      In  such  high 

estimation  is  he  held,  that  never  once  during  three  months'  travel  do 

I  remember  to  have  seen  one  used  as  a  pack-aoimal  among  the  truly 

nomadic   Khirghiz.     Moat  of   the   horses  ara   small   stocky   animals, 

tough  and  wiry,  and  with  easy  gaits,  especially  the  numerous  pacers. 

All  are  well  broken  and  bridle-wise,  and  have  been  well  treated,  so 

that  few  are  vicious*     The  only  other  important   animal  is  the  dog, 

whose   function   is   to   guard   the   encampment  even   more   than   the 

sheep.     Domestic  fowls  are  never  met  with  among  true  nomads,  though 

one   sometimes  sees  an   eagle   or   a   falcon   kept   for  hunting.     Some 

of  the  poorest  people  own  a  lew  goats  and  donkeys,  but  these  animals 

are  despised.     In  spite  of  the  preponderant  part  played  by  live-stock  in 

the  life  of  the  Khirghiz,  the  varieties  of  animals  with  which  he  is  much 

concerned  are  limited  to  the  horse,  cow,  camel,  yak,  sheep,  and  dog. 

l)trelling8,^lTia,&muQh  as  the  beat  pasture  for  the  flooks  of  the 
Khirghiz  is  found  close  below  the  continually  shifting  snow-line,  the 
shepherds  and  their  families  must  often  move  their  dwellings.  Other 
reasons  also  render  this  course  advisable.  It  takes  but  a  few  weeks 
to  eat  up  the  finest  grass  close  to  the  tents,  and  then  either  the  camp 
must  be  moved  or  the  flocks  driven  further.  Again,  as  the  animals 
are  brought  close  to  the  encampment  at  night  the  ground  soon  becomes 
very  foul,  especially  during  rainy  weather,  when  there  is  no  chance 
for  it  to  dry.  Accordingly,  the  kibitkas,  as  the  round  felt  tents 
are  called,  are  so  built  as  to  be  not  only  thick  enough  to  keep  out 
the  hfavy  rain  and  snow,  but  also  to  bo  easily  taken  to  pieces  and 
portable.    Their  appearance  and  mode  of  construotion  are  more  evident 
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from  the  aocompanying  photographs  than  from  any  amount  of  descrip- 
tion, Ko  iron  is  used  in  them;  the  latticework*  made  of  strips  of 
■rood  1  inch  in  diameter,  is  hound  together  by  bits  of  raw  hide  stuck 
til  rough  holes,  while  the  poles  which  support  the  roof  are  tied  in  place 
with  ho  roe-made  ropes  of  wooL  Large  feltfi  cover  the  outside,  the  lower 
part  of  which  is  sometimes  stiil  further  adorned  and  protected  by 
matting  made  of  reeds  a  quarter  of  an  inch  thick  ami  4  feet  long,  ttedso 
tf  to  stand  vertically.  The  whole  dwelling  is  so  ma^ie  as  to  fold  up 
oompactly  into  pieces  which  can  bo  carried  by  camels  or  oxen. 

Mitjraiiofiif,^¥ew  sights  retain  their  novelty  longer  thitn  the  breaking 


C^tTT  THK    TALLET    OV   TUK   TEKGIS   BAI,  LS    THfc   ALAl    ilOUNTAlJid   dOl  J  M   Of   UARmiLAK, 

rx  TUF.  cKXxaa   or  the  ricrroiiE   is  a  saht  tillage,  ltiko   on   a  t«biiacb  or 

O&ATEL,  IN  TKE  BACKGROUND  OH  EXTHIR  8tDK  or  THE  STREAM  THIS  LETJBL 
X0tI1lTAnr«TOP8  SHOW  THE  OLD  PENEPLAIN  IK  WHICH  THE  MODERN  TALLSYS  ABS 
ISCIIE]>. 


tad  the  making  of  a  Khirghiz  camp  and  the  intervening  migration,  the 
Gmtographio  centre  aroucid  which  swings  the  whole  life  of  these  moun- 
tain nomads*  First,  in  the  early  morning,  there  is  the  bustle  aod  stir 
of  preparation,  the  taking  down  of  kibitkas,  the  gathering  of  flocks 
and  herds,  the  catching  of  neighing  horses,  the  loading  of  oxen  and 
camels,  and  the  confusion  of  happy  children  trying  to  help  in  the  bustle 
of  thifl  g&lft  day.  Then  there  is  the  win  ding  proceBsion  of  animals 
scattered  at  intervals  along  the  many- trailed  path  among  the  smoothly 
sloping  mountains  or  in  the  level  basins.  Last  comes  the  halt,  and 
the  setting  up  of  the  graceful  frames  of  the  kibitkas  on  a  strip  of  the 
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smootheBt,  greeDest  sod.  At  the  bead  of  the  prooefision,  when  first  I  ' 
saw  a  village  arriving  at  its  cam  ping- ground,  came  a  drove  of  Bieok 
horses,  fat  mares  and  friflkyoolte,  running,  kicking,  neighing,  sqnealing. 
Then,  when  the  horses  had  been  driven  to  one  side,  the  loaded  cameb 
oame  gravely  on,  silent  while  they  were  moving,  hut  with  fearfal 
roaring  and  grunting  when  they  were  made  to  kneel  to  have  their 
loads  of  felts,  rugs,  poles,  and  iron  pots  removed.  With  them  came 
the  women  and  children  on  horseliack,  the  rich  wife  dressed  in  green 
silk,  and  sitting  astride  of  a  silk  saddle-cloth  of  red  and  yellow,  the 
poor  wife  in  brown  cotton.  Next,  after  a  considerable  interval,  oame 
the  clumsy  pack-oxen,  not  very  noisy  except  when  a  dog-fight  broke 
out  as  they  came  up,  and  not  very  interesting  except  when  an  ox  rm 
away  with  a  small  boy  on  top  of  his  load,  which  adventure  caused 
another  small  boy  of  three  to  run  excitedly  about  in  a  shirt  and  a  pair 
of  big  boots  BO  tall  that  he  could  not  liend  his  legs.  Quieter  still  were 
the  cows,  and  the  calves  which  the  Wys  caught  by  the  tails  and  tied 
Tip  by  tlio  heads.  And  quietest  of  all  were  the  thousand  or  two  of 
ftbeep  which,  after  the  kibitkas  were  almost  up,  came  far  behind  with  ■ 
gctitlo  bleiiting  and  the  rainy  patter  of  many  little  feet,  I 

FurnUfire, — Where  migrations  are  so  frequent,  the  furni tore,  like  the 
houses^  must  be  easy  to  pack  and  move.  It  consists  in  part  of  felts  and 
bnght  rugs  matle  in  the  kibitkas  from  the  wool  of  the  honsehold 
flookM.  Another  item  is  the  thick  quilts  made  of  cotton  or  silk, 
stuffed  with  wool,  and  admirably  adapted  to  a  region  w*here  the  nights 
are  always  cool.  Under  or  beside  the  pile  of  these  whtoh  occupies 
the  side  of  the  kibitka  during  the  daytime  are  several  gay  boxes 
covered  with  fancy  leather  work  and  filled  with  the  family  treasures.  The 
women  take  care  of  the  boxes,  and  carry  the  keys  suspended  at  their 
heels  by  a  fancy  oord  tied  to  their  black  braids.  On  the  right  side  of 
the  kibitka,  as  one  enters,  a  tall  screen  of  reed  matting  wound  with 
worsted  in  bright  artistic  patterns  shelters  the  oooking-utensils  and 
food,  and  shuts  off  a  small  part  of  the  kibitka  for  the  special  work  of 
the  women.  The  only  other  furniture,  unless  the  pile  of  saddles  be 
counted,  is  of  an  ornamental  nature.  In  rich  houses  great  hangings  of 
silk,  fur,  and  embroidered  velvet,  the  artistio  work  of  the  Sarts  of  the 
lowlands,  are  often  suepended  from  the  walls. 

Ulemih. — Among  tiomads,  the  utensils,  also  like  the  houses  and  furni- 
ture, must  be  such  as  can  be  easily  carried  on  pack-animals  without  fear 
of  breaking.  The  commonest  receptacle  for  iKjuids  is  a  whole  sheep- 
skin, scraped  and  turned  inside  out.  Buckets  and  flasks  are  also  made 
of  leather*  The  latter  are  sometimes  2  feet  in  diameter,  and  are  of 
relatively  artistic  design.  A  few  china  bowls  of  Kussiau  manufacture 
are  used,  but  most  bowls,  as  well  as  spoons,  are  made  of  wood.  Metal 
is  emploj'ed  f*>r  very  few  utenails,  althtnigh  the  most  important  article 
for  kitchen  use  is  the  enormous  bowl-shaj^ed  caldron  of  iron  in  which 
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part  of  tlie  food  is  cookdd.  Most  of  the  cooking  is  done 
(^vei  emoky  fires  of  dried  dung,  the  on\j  available  fael  in  a  country 
wiiere  cattle  are  abundant  and  trees  rare. 

Ihesg, — In  dress  the  Khirghiz  find  less  opportunity  for  the  ei- 
lioo  of  artistic  sense  than  do  their  neighWuis  in  warmer  regions, 
fttise  of  the  coolness  and  dampness  of  the  cUmatic  cvjuditions  under 
bioh  the  mountain  Khirghiz  live,  the  chief  garment  of  both  sexes  is  a 
long  quilted  gown  of  dark-coloured  cotton  stuff,  to  which  the  frequent 
mus  add  a  deeper  hue  and  greasy  shine*  Beneath  this  is  usually 
ft&other  long  garment  of  thinner  stuff,  coloured  cotton  or,  in  the  case 


tkr  tttsram&oit  ok  thb  bordi^h^  ok   iu  shaha,  at  tue  western  enu  or  ttiK  alai 

MflV.      T8BBC   HKf   BUY  SHEEP  AND  OOATil   FROM   THE  KHlB(iHl2,   ANI>   DBIVE  THEM 
fO  TBK  QITIBS  OF  FEBOHAiTA. 


rf  the  richer  women,  silk,  while  the  under*olothe8  are  made  of  white 
eottoii.  As  a  rulet  both  men  and  women  wear  big  top'l>oots  of  raw 
hide,  admirably  adapted  to  resist  mud  and  dirt.  The  head-dress 
a&idii  the  chief  chance  for  display  of  artistic  taste*  ''i'he  men  wear 
hmvj  cape  of  felt,  with  tumed-up  brims  of  the  same  material  or  of 
knib's  wool*  And  the  young  girls  wear  something  similar.  The  married 
women,  however,  glory  in  enormoiifl,  strangely  twisted  head-dresses  of 
ootlon,  either  pure  white  or  delicately  embroidered  with  pale  colours. 
The  twisting  of  these  head-gears  is  an  elaborate  affair,  and  varies  con- 
iidermbly  from  place  to  place,  as  the  oocompaiiying  photographs  show. 
tTnder   the    snowj"   head-dress   are  various   ornaments  of    silver    and 


146  THE   MOUNTAINS  OF  TUftKESTAN.  ^ 

embroidery  whioh  bang  from  the  liair  and  fall  OTer  the  ears  and  doiE^ 
to  tbe  breast.  ^M 

iif/,— Native  Kbirgbiz  art,  as  displayed  in  the  dwellings,  furniture, 
utensils,  and  dress  of  tb©  people,  is  of  a  diatinot  tjpe»  tbo^gb  primitive. 
It  expressee  itself  in  tbe  rugs,  felts,  matting,  boxes,  utensils,  and  dress 
already  mentioned^  and  id  fringed  bands  of  cotton  clotb  tbat  surround 
the  kibitkas  just  below  tbe  roof.  These  are  ornamented  with  designs 
made  crudely  by  sewing  bits  of  cloth  of  one  colour  upon  larger  pieoes 
of  another  colour.  Pieces  of  felt  with  designs  of  this  sort  are  often 
used  instead  of  rugs  for  doors,  especially  in  China,  while  in  the  Alai 
basin  the  outside  of  the  kibitkas  is  adorned  with  little  pieces  of 
coloured  cloth  sewed  on  to  tbe  felt  at  the  base  of  tb©  roof.  The  naUve 
artistic  eenee  of  the  Kbirgbiz,  linds  small  opportunity  for  expression 
except  in  articles  made  of  the  two  great  products  of  the  flocks — wool 
and  leather. 

Food  and  Habits  of  Eating.  —  As  might  be  expected  from  their 
surroundings,  the  food  of  tbe  Kbirghiz  is  very  limited  in  variety,  and 
eaten  in  the  rudest  way.  A  typical  meal,  such  as  many  at  which  I 
was  a  spectator,  is  likely  to  prove  unpleasant  to  civilized  nerves. 
One  day,  for  example,  I  was  on  the  floor  in  company  with  a  ring  of 
Kbirghiz,  who  eat  on  the  felts  which  covered  all  hut  tbe  middle  of  the 
floor  of  a  rich  kibitka,  when  in  came  a  man  holding  up  the  skirt  of  his 
gown  full  of  dried  dung.  With  this  he  kindled  a  pungently  smoky 
fire  on  the  stones  which  occupied  the  middle  of  the  kibitka  floor,  and 
on  the  flameless  conflagration  put  some  tea  to  boil.  When  this  was 
ready,  tbe  host  took  from  tbe  latticework  of  the  kibitka  a  cloth  heavy 
with  grease  and  dirt,  and  spread  it  before  me.  After  much  discussion, 
a  boy  was  benevolently  sent  to  fetch  me  some  milk  or  cream.  WTiile 
be  was  gone,  a  metal  tray,  containing  small  pieces  of  bread  and  sugar, 
was  brought  in  and  laid  on  the  dirty  cloth.  The  bread  consisted  of 
cubes,  half  an  inch  in  diameter,  cooked  like  doughnuts  in  hot  fat  at  the 
bottom  of  an  enormous  iron  bowL  Among  the  strictest  nomads  bread 
is  a  great  rarity,  and  I  have  even  had  the  pleasure  of  giving  a  piece  to 
children  who  never  tasted  it  before.  After  the  tray  was  in  place,  some 
china  bowls  were  taken  from  their  nest  in  a  round  wooden  box,  and, 
having  been  wiped  with  another  greasy  cloth,  were  filled  with  tea.  By 
the  time  this  had  become  cool  the  boy  returned  with  news  tbat  his  quest 
bad  been  successful.  At  hie  heels  followed  a  fat  Kbirghiz  housewife, 
who  dived  behind  tbe  ornamented  screen  of  reeds  on  the  right,  and  with 
a  wooden  ladle  scooped  almost  solid  cream  from  a  large  wooden  bowl 
into  a  small  china  one»  and  then  poured  milk  from  a  leather  flask  into 
another  smaller  wooden  bowl.  As  she  handed  the  milk  and  cream  to 
one  of  the  men,  she  saw  that  bread  was  needed  on  the  tray.  Kneeling 
before  a  red  and  green  leather-covered  box,  ebe  reached  behind  her 
heels  for  her  silver^loaded  bunch  of  keys,  suspended  from  her  long  braid 
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of  Btnighi  black  hair,  and,  finding  the  proper  kej^  took  from  iU  safe 
repontorya  handful  of  carefully  treaeured  bread.  Now  the  tea-drinking 
be^an,  and  it  oontinned  till  the  supply  was  exhausiecl.  Each  guest 
had  had  three  or  four  bowls,  but  even  that  was  not  enough,  bo  each  one 
inished  with  a  wooden  !>owl  of''  knmeBs/^  the  fermented  mtlk  tbat  still 
n^maioe  one  of  the  most  important  articles  of  Khirghiz  diet.  Then 
when  the  aerrants  had  smacked  their  lips  over  the  remains  of  the  meal, 
atoh  man,  with  a  look  to  eee  that  bis  neighbours  were  ready,  raised  his 
hands  to  his  face,  and  all  in  unison  stroked  their  beards,  with  a  muttered 
beaedictioa  to  Allah, 


WM  tMrncnov  or  a  Knuianiz  ribitka  at  a  mew  bncamp^ik^t  in  the  alai  iiovn- 
TUB  woaa  or  bettiko  up  tbe  kibiteas  is  always  [>onk  bt  thk  wovr^N. 


During  the  next  hour  or  two  brg  atciries  of  bravo  deeds  and  travel 
rere  told,  or  less  praiseworthy  talk  of  qunrrels  and  women  kept  the  party 
^animated  at  first,  but  soon  the  knmess  took  effect,  and  drowsio^ss  began 
to  prevaiL  At  length,  to  the  relief  of  all,  the  lioet  appeared »  and  we 
knew  that  the  real  meal  was  at  hand,  for  the  tea-drinking  is,  after  all, 
but  a  new-fangled  Bnsaian  notion.  In  his  hand,  at  the  end  of  a  spit,  he 
bore  a  amall  piece  of  roasted  fat  from  the  immense  kidney-ahaped  tail  of 
the  aheep  that  we  were  to  eat*  Pulling  his  big  knife  from  his  girdle, 
he  cut  off  a  morsel  and  placed  it  in  the  mouth  of  eaoh  guest  as  an  appe- 
tizer. Behind  the  ho«t  came  his  boy,  bearing  a  basin  and  a  cupper  urn 
of  water,  and  in  the  oriental  way  poured  water  over  the  hands  of  one 
after  another  of  the  squatting  circle,  beginning,  of  course,  with  the 
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most  hononrabla  As  the  Khirghic  put  ont  their  hands  to  wash,  they 
made  a  peoaliar  gestnre  of  throwing  baok  the  sleeves,  which  are  made 
so  long  as  to  completely  oover  the  hands  and  protect  them  from  cold 
and  wet. 

Kow  all  was  ready  for  dinner,  and  in  it  came,  an  enormous  quantity 
of  boiled  mutton  in  an  enormous  wooden  bowl,  flanked  by  two  smaller 
wooden  bowls  full  of  the  broth  in  which  the  meat  was  cooked.  The 
host  said,  "  Eat ; "  some  one  else  said, "  Eat ; "  and  then  each  cross-legged 
Ehirghiz  cried,  **  Eat,'*  and,  whipping  his  knife  from  his  girdle,  seized 
a  bone.  The  scene  that  followed  was  like  the  feeding  of  wild  animals 
in  a  menagerie.  Each  man  grasped  a  bone,  and  with  his  knife  and 
teeth  ripped  off  huge  chunks  of  meat  or  fat,  and  with  a  mighty 
sucking  and  smacking  drew  them  into  his  mouth.  The  daintiest 
portions,  the  head  and  liver,  were  offered  to  the  elders  of  the  feast, 
who  skilfully  gouged  out  an  eye  or  yanked  out  a  tongue.  When  the 
e<lge  of  appetite  had  been  appeased  with  two  or  three  pounds  of  meat 
and  a  pound  or  two  of  fat,  most  of  the  guests  took  a  drink  of  soup, 
and  then,  with  idly  hanging  greasy  hands  and  greedy  eyes,  watched 
while  the  epicure  cracked  and  sucked  a  bone,  and  one  or  two  of  the 
more  skilful  carvers  prepared  a  delicate  hash.  The  fat  tail,  which  is 
really  delicious,  a  selected  portion  of  the  liver,  and  a  good  supply  of 
other  fat  and  meat  were  most  cleverly  sliced  into  fine  fragments  and 
mixed  with  soup  in  the  bottom  of  one  of  the  bowls.  When  the  mixture 
was  ready,  each  man  rolled  up  a  handful  and  sucked  it  noisily  into  his 
widely  distended  mouth,  or,  as  a  mark  of  respect  and  aflbotion,  put  it 
into  the  mouth  of  his  neighbour.  The  meal  was  over  in  an  incredibly 
short  time — the  last  bones  were  cracked  and  thrown  to  the  edge  of  the 
kibitka ;  bowls  of  soup,  followed  by  those  of  kumess,  were  again  passed 
around ;  the  big  top-boots  were  oiled  by  rubbing  the  greaqr  hands  upon 
them ;  the  beards  were  stroked ;  and  the  main  business  of  life  was  over. 
Day  after  day  the  diet  is  the  same,  except  that  the  amount  of  meat 
is  less  and  of  kumess  more.  For  variety  the  mutton  is  occasionally 
fried  or  boiled  in  its  own  fat  or  roasted  on  a  spit.  Sometimes,  too,  a 
young  colt  is  killed,  and  is  eaten  as  the  greatest  of  delicacies.  The 
meat,  the  one  time  that  I  ate  it,  tasted  like  a  cross  between  the  best 
grades  of  veal  and  lamb,  and  was  fit  for  the  table  of  the  most  exacting 
epicure. 

Hospitality. — Just  as  the  Ehirghiz  habits  of  eating  are  the  result  of 
an  environment  which  compels  the  people  to  live  on  animal  food,  so 
the  character  of  their  hospitality  is  the  result  of  that  same  environment 
which  isolates  them,  and  at  the  same  time  compels  them  to  travel. 
That  the  Ehirghiz  are  hospitable  need  hardly  be  said.  Pastoral  people 
are  always  so.  They  live  in  a  region  where  travellers  are  so  few,  and 
habitations  so  migratory,  that  special  accommodations  for  way&rers 
are  out  of  the  question.    Yet  the  nomad  himself,  in  his  search  for  stray 
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eat  tie,  in  Us  buBinass  of  exchanging  animals,  or  in  hia  rides  between 
the  summer  caiiip  and  the  winter  supply  of  grass,  must  often  spend  the 
night  far  from  home.  Everywhere  the  people  are  in  the  habit  of 
feoeiving  guests,  and  the  oustom  is  tu  pay  nothing  for  entertainment. 
Beoaufie  of  this  the  Khirghiz  meets  the  traveller  with  less  suspioion 
than  does  the  less  oosmopolitan  villager  who  livea  near  a  big  city. 
Wlien  a  stranger  arrives,  the  ctistomary  greeting  is  to  take  off  the 
cap,  shake  hands  by  claaping  your  host's  right  hand  between  both  of 
yonuB,  and  lastly  to  stroke  the  beard.  Often  when  a  stranger  papsea 
by,  men  turn  and  acoompatiy  him  on  horseback  fur  an  hour  or  two, 


A  VILLAOR  or  THK  HEMI-NOllADlC  KHIEOBIZ  OF  THl-*  ALA1  BAi^lN,  THK  FIELDS,  IN 
WmOH  LIS  PILK8  or  GRAIN,  ABK  PARTIALLY  SEPARATED  BY  WALLfl  OF  MUD  AND 
iTONl.  OH  THK  FLAT  &0OWA  or  THE  MITD  HOCaES  BTAN1>  KNORUOUS  BTACKB  OV 
HAY   roa  WIWTKB    C8E.      IN   THE    BACKQROCXD    AHS    BI^ISR   TERBACES  OF   GRAVEL. 

to  do  him  honour,  and  to  got  the  news*  The  isolated  life  of  the 
Khirghiz  accounts  far  their  eagerness  in  this  latter  respect^  and  the 
abundant  leisure  of  tbe  Bomadio  life  accounts  for  the  unoonoern  with 
which  a  man  puts  off  his  work  for  half  a  day.  These  chance  en- 
counters on  the  road  are  often  most  interesting.  One  day,  as  I  was 
ng  the  Jukuchak  glacier  south  of  Issik  Kul,  five  men  appeared 
on  tbe  ioe  above  me,  one  mounted  on  an  ox,  one  on  a  cow,  and 
three  on  horses,  with  a  loaded  camel  bringing  up  tbe  rear.  All  these 
five  Btrangens  dismounted  from  their  slippiiig  animals  and»  walking 
across  the  troacherous  ice,  gravely  fibook  hands  with  me,  They  certainly 
are  a  polite  and  friendly  people.     Whenever  a  guent  mounts  his  horse, 
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the  chief  man  present  runa  to  aasiat  him  by  seizing  him  under  the 
shoulder  and  aboving  him  np*  If  the  guest  happens  to  be  a  foreigner 
who  is  flo  peculiar  as  to  wish  to  have  a  whole  kibitka  to  himself,  a 
family  will  often  move  out,  or  rather  they  will  let  their  kibitka  be 
moved  away  from  them.  It  is  a  straoge  sight  to  see  a  kibitka  picked 
up  bodily  by  a  dozen  men  and  women,  who  seize  the  lattice  on  the 
inside  and,  themselves  invisible  save  for  the  many  legs,  carry  the 
bee  tie- sb  aped  tent  across  the  greensward  to  a  new  clean  spot.  The 
household  goods  are  left  in  a  sorry  heap,  and  the  family  has  to  find 
another  house,  but  even  for  saoh  service  the  more  aristocratic  people 
refuse  to  accept  pay. 

One  other  hospitable  Ehirghiz  habit  is  a  direct  result  of  the  nomadic 
life  and  the  abundance  of  animals.  On  entering  the  main  Tian  Shan 
plateau^  I  found  that  each  day  fresh  horses  were  brought  for  me  and  my 
men,  and  even  for  our  baggage*  At  first  I  understood  the  servants  to 
say  that  our  horses  were  tired  and  needed  rest,  whioh  was  true,  but 
when  I  offered  to  pay  the  hire  of  the  supplementary  horses  I  discovered 
my  mistake.  In  these  regions,  it  appears,  the  traveller  is  theoretically 
supppfled  to  start  from  home  and  to  return  thither  by  the  way  that  he 
went.  The  first  day  he  rides  his  own  horse,  and  at  night  turns  it  out  to 
feed  with  those  of  his  host.  In  the  mornmg  he  does  not  take  his  own 
animal,  but  a  fresh  one  from  among  those  of  his  host.  This  he  again 
leaves  at  night,  and  so  on  day  after  day.  On  the  return  journey  he 
picks  up  at  each  place  the  horse  that  he  left  there  and  returns  it  to  ita 
owner.  In  practice  the  icheme  is  not  so  simple.  In  our  case  we  were 
furnished  daily  with  from  six  to  ten  horses  belonging  to  various  people 
at  tbe  camp  where  we  had  spent  the  night.  At  the  end  of  the  day's 
march,  or  occasionally  in  the  middle  of  the  day,  we  gave  up  the  animals 
to  one  or  two  men  who  had  come  with  ug  for  the  purpose  of  driving  them 
back.  For  all  this  the  people  would  take  no  pay  whatever,  though  it 
was  often  offered.  So  freely  does  one  man  make  use  of  another's  horses 
that  not  infrequently  when  we  passed  a  new  herd,  some  one  would  say, 
**  My  horse  Is  bad,"  and  would  dash  off  to  oatoh  another  with  a  rope 
looped  like  a  Eshing-liae  to  the  end  of  a  stick.  I  do  not  know  how 
universal  the  custom  is,  but  during  our  journey  the  changing  of  horses 
played  so  important  a  part  that  the  stock  remark  was  not  about  the 
weather,  but  **  How  is  your  *  animal  *  to-day  ?     Has  he  a  good  gait  ?  ** 

EJtinjhiz  iS(//orf«.— The  sports  as  well  as  labours  of  the  Khirghiz 
result  from  the  same  physiographic  conditions  which  induce  nomadi«n* 
Horses  and  horseback  riding  are  the  one  idea  of  these  people,  and  their 
greatest  sport  is  the  *'  bagai."  In  the  Alai  valley,  close  to  the  border  of 
Bokhara,  I  saw  this  interesting  game.  As  we  came  down  the  hillside 
to  the  smooth  plain,  a  crowd  of  distant  horsemen  seemed  to  be  standiii|^ 
motionless,  until  one  or  two  darted  out,  and  the  whole  fifty  or  sixty 
dashed  after  them.    Evidently  they  were  chasing  a  leader  in  some  game» 
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&nd  the  leader  kepi  ohaogiiig.  Drawing  noarer,  wo  iew  that  twe 
^&Ilapiiig  honemen  had  detached  theroaelves  from  the  orowdt  and  ai 
they  rode  toward  us  were  atnxggUng  for  a  large  blaok  objoot  higgler 
m  ilieep.  Saddenljr  one  of  them  threw  his  leg  o^er  thti,  gave  it 
m  jesrk  which  nearly  diamonnted  hia  rival,  wheeled  hifl  horto  to  the  loft, 
daskmg  Qp  to  me,  threw  the  thing  at  my  hcfno*i  feet.  It  wi«  n 
eftli^  headleM  and  footleaa,  and  partly  ekinned*  At  onoe  three  or 
who  galloped  up  behind  the  leadeTp  leaned  from  thetr  moirlng 
A  aUempted  to  pick  it  op.  Two  graaped  it^  Iwenty  or  thirty 
them,  and  all  atniggled  to  aeize  the  aalf  and  oarry  it 
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knocked  from  hiB  borae  and  apparently  tramplod  on,  but  when  the 
kicking,  aurging  crowd  of  horsi-s  had  passed,  bis  horse  was  still  with 
him,  and  he  mounted  and  galloped  off  with  a  grin.  After  half  a  dozen 
sorimmages,  one  daring  rider  seized  the  prize  and  went  over  the  terraoe 
down  a  hundred -foot  slope  so  steep  tbat  a  footman  conld  scarcely  climh 
it  without  zigzagging.  At  the  foot  the  hold  rider,  hard  pressed  by  his 
pnrBuers,  cantered  across  a  broad  arm  of  the  river,  and  away  across  the 
plain  beyond,  trying  as  he  went  to  skin  the  calf,  for  he  who  carries  off 
the  skin  wins  the  **  bagai*** 

We  rode  away  with  the  "  Deyem  Bai,"  the  giver  of  the  entertain- 
menty  who  was  homewaril  bound  to  iospeot  the  cooking  of  the  sheep  for 
the  feast  tbat  was  to  follow.  It  is  the  ens  torn,  I  was  told,  for  men  of 
wealth  to  furnish  a  goat  or  calf  for  the  *^  bagai/*  and  to  invite  all  the 
men  of  one  or  two  villages  to  join  in  the  sport,  and  at  the  end  to  indulge 
in  a  feast,  or  better,  a  carnivorons  orgie.  Among  the  occasions  for  a 
*'  bagai '"  are  a  marriage,  the  birth  of  a  son,  the  erection  of  a  new  kibitka, 
atid  a  death.  Possibly  this  struggle  for  a  dead  animal  is  a  relic  of  the 
time  when  the  ancestors  of  the  Kbirghiz  really  fought  to  get  the  prey 
from  one  another.  Whatever  its  origin,  it  is  a  wonderful  training  in 
horaemansbip.  For  some  reason,  no  woman  is  allowed  to  see  the 
*•  bagai/*  or,  naturally,  to  join  in  the  subsequent  feast. 

The  Nearneffs  of  the  KhirgMz  to  Nature, — The  completenesa  with 
which  Khirghiz  life  and  character  are  determined  by  natural  surround- 
ingfl,  makes  the  relation  between  physiography  and  ontograpby  far 
more  evident  than  in  the  case  of  more  highly  civilized  people*  If  the 
nomad  is  to  l^e  successful,  the  keenest  of  eyesight  is  necessary  to  detect 
cattle  or  oncampments  at  a  distance.  It  was  with  amazement  that  I 
heard  my  guide  say,  **  Do  you  see  those  cattle  oflF  there  at  the  foot  of  the 
mountain  ?  They  are  Chinese  animals — yaks."  After  a  long  search  I 
found  them,  mere  tiny  specks  of  black,  so  far  away  that  even  with 
a  strong  field- glass  I  could  but  barely  distinguish  them  from  ordinary 
cattle.  That  my  guide  should  recognize  them  as  yaks  shows  a  keenness 
of  sight  equal  to  that  of  the  most  skilful  bunting  tribes  of  savages. 
Other  Khirghiz  showed  equal  quickness  in  detecting  smoke,  kibitkas, 
men,  and  animals  at  a  distance,  so  that  the  trait  seems  general. 

His  mode  of  life  makes  the  Khirghiz  able  to  endure  hunger,  thirst, 
and  fatigue,  for  these  are  the  necessary  accompaniments  of  long  rides  in 
search  of  strayed  cattle*  He  has  no  fear  of  raging  fords  or  slippery 
passes,  and  despises  the  city  Sart  who  shrinks  from  crossing  a  ford 
where  his  horse  may  lose  his  footing  and  be  washed  downstream.  Id 
Buoh  rough  experiences  the  Khirghiz  learns  to  be  self-reliant,  and  bis 
frequent  meeting  of  strangers  under  all  sorts  of  circumstanceB  gives 
him  an  air  of  readiness  and  self-possession.  The  talk  of  the  Khirghiz  ia 
full  of  roads  and  travels,  If  you  ask  a  man  how  far  it  is  to  a  certain 
place,  he  at  once  l>egins  to  tell  you  all  the  intermediate  stages  and  their 
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iiffi(m]ti6g.     These  people  are  fall  of  the  knowledge  of  their  plateau 

tliat  oomea  from  ezp6rieixce«  but  book  knowledge  fa  very  rare.      Aa  mj 

eioort,  a  proud  influeotial  Khirghiz,  said  one  day,  *'  Why  should  the 

£hlrghiz  learn  to  read  ?     It  is  enough  for  us  to  know  about  dheep  and 

ikorsee  and  cattle.     What  more  do  we  want  ?  " 

The  Khmjhiz  and  Civilizatwn, — If  there  were  no  outside  world  with 
ich  to  oome  in  contact,  such  a  riew  of  lifof  might  perhaps  be  wise. 


KEJMGmS  WQiaor  in  UOUDAT  ATTIBE  BTAKDIKO  SESlOl  A  KIBITKA,  WHi:ilE 
THEY   ARE  ABOUT  TO  MAKE    A   Y181T.      A  LAI  M017XTAI>'8. 


it  18,  the  Khtrghi^  cannot  stand  against  the  hard  realities  of 
'"cirilization.  The  coining  of  tbe  Russians  has  done  them  an  iramenue 
Amount  of  good  in  making  the  ofjuntry  peaceful  and  safe,  and  in  pro- 
ag  good  markets  for  tbe  products  of  the  flocks.  It  has  also  added 
their  happiness  by  making  such  luxuries  as  tea,  sugar,  breai],  and 
I  cotton  cloth  accessible  to  all,  but  it  will  harm  them  if  it  leads 
them  to  abandon  the  pastoral  lifu  for  that  of  the  day  labourer.  The 
delightfully  gentle  and  gracious  courtesy  of  the  Khirgbiss  cannot  offset 
their  laxtness,  if  that  term  can  properly  be  applied  to  u  r|iiality  which 
No,  IL— FEBrtUARY,  1905.]  M 
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is  a  necessary  outoome  of  the  nomadic  life.  A  nomad  is  justified  in 
being  often  idle,  for  his  great  exertions  at  certain  times  oompell  him  to 
rest  at  others,  bnt  the  qualities  so  engendered  are  of  no  nse  when  steady 
work  is  required  day  after  day.  Thus  it  comes  to  pass  that  those 
Khirghiz  who  have  come  into  dose  contact  with  the  Bussians  seem  to 
be  deteriorating.  Laziness  leads  to  dishonesty,  and  both  tend  to 
insolence  and  volgarity.  A  change  of  habits,  too,  leads  to  greater 
unoleanliness,  for  customs  that  may  be  harmless  where  a  camp  is 
shifted  every  month  or  oftener,  lead  to  filthiness  where  a  kibitka  stays 
for  six  months  or  a  year  in  one  place.  Ohange  is  always  difficult, 
and  it  is  especially  so  for  people  like  the  Khirghiz,  who  have  adapted 
themselves  so  completely  to  a  type  of  physiographic  conditions  so 
unusual  as  those  of  the  Tian  Shan  plateau. 

The  Pcmtion  of  Women. — Up  to  this  point  in  our  consideration  of  the 
ontography  of  the  Turkestan  mountains,  the  connection  between  life 
and  physiographic  environment,  though  not  always  direct,  has  at  least 
been  so  close  as  to  be  clearly  evident.  We  have  seen  that  not  only  the 
outward  habits  of  life,  but  also  certain  mental  and  moral  qualities  are 
due  largely,  if  not  entirely,  to  physical  environment.  In  the  short 
remainder  of  this  article,  I  shall  take  up  one  or  two  among  the  many 
Bubjects  where  such  a  relation  does  not  at  first  sight  appear,  although 
I  am  firmly  convinced  that  it  exists.  In  determining  the  mental  and 
moral  character  of  a  people,  no  factor  is  more  important  than  the 
position  of  women,  and  the  resulting  character  of  the  homes  in  which 
the  children  grow  up.  If  the  position,  and  hence  the  character,  of 
women  is  materially  affected  by  physiographic  environment,  it  follows 
that  a  host  of  other  characteristics  must  be  indirectly  affected  through 
the  tremendous  agency  of  the  home,  and  of  early  training.  I  freely 
admit  that  religion,  heredity,  tradition,  and  perhaps  other  unknown  * 
factors  play  an  immense  part  in  determining  the  character  of  a  race, 
but  is  it  not  possible  that  these,  too,  in  their  origin  are  largely  the 
result  of  physical  environment?  With  that,  however,  we  are  not  now 
concerned.  It  will  be  enough,  at  present,  to  point  out  certain  ways 
in  which  the  physiography  of  the  Tian  Shan,  working  through  the 
institutions  of  nomadic  pastoralism,  affects  the  position  of  women.  If 
our  conclusions  are  correct,  all  character  is  influenced,  more  or  lees,  by 
physical  environment,  and  hence  is  one  of  the  integral  subjects  that  go 
to  make  up  geography, 

Mahommedanism,  as  every  one  knows,  inculcates  the  seclusion  of 
women,  and  makes  of  her  nothing  but  a  stupid  drudge  to  do  man*B 
work,  or  a  light  plaything  for  his  pleasure.  Wherever  people  of 
Muslim  faith  gather  in  towns  and  cities,  as  I  have  seen  in  Turkey, 
Persia,  Asiatic  Kuesia,  and  Chinese  Turkestan,  this  ideal  prevails.  In 
the  crowdei  villages  and  cities  women  can  do  their  work  behind  high 
mucl  walls,  and  cm  be  confined  to  certain  unseen  rooms  when  male 
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gaests  visit  the  honae.  The  support  of  the  family  does  not  depend  upon 
ihem^  and  their  activities  are  almost  wholly  dependent  on  the  will  of 
their  husbands.  It  is  bnt  rarely  necessary  that  they  should  leave  the 
houae,  and  when  they  do,  there  is  nsniJly  no  work  to  be  done  and 
it  is  easy  to  keep  their  faces  covered.  Only  the  very  poor,  who  most 
work  ont^f-doors,  or  those  who  are  confessedly  immon^,  go  about  with 
unveiled  Cmscb.  The  evil  effect  of  all  this  has  been  often  described,  and 
needs  no  comment. 

Among  nomads  the  case  is  different,  and  this  is  true,  not  only  in 
cne  Mohammedan  country,  but,  so  far  as  I  know,  in  all  without  respect 
to  the  race  of  the  inhabitants.  The  women  go  about  unveiled,  and 
have  a  strong  influence  in  the  affairs  of  the  community.  Their 
relative  strength  of  character  is  evident  from  the  notable  fact  that  when 
i  Turkoman  woman  is  married  to  a  Persian,  or  a  Kurdish  woman  to  a 
Turk,  the  wife  from  the  nomad  stook,  so  it  is  said,  usually  rules  the 
hsrem,  and  often  rules  the  whole  house.  The  universality  of  the 
eontrast  between  the  position  of  women  in  nomadio  and  non-nomadic 
Mohammedan  populations  goes  to  show  that  the  contrast  is  not  the 
product  of  racial  differences,  but  of  nomadism ;  and  nomadism,  as  we 
have  seen,  is  due  to  physiographic  environment. 

Let  us  see  in  brief  how  the  nomadic  life  of  the  shepherds  of  Tian 
Shan  affects  the  Ehirghiz  women.  In  the  first  place,  the  women  cannot 
he  kept  in  seclusion.  The  house  of  a  nomad  must  of  necessity  be 
mall,  and  cannot  contain  two  rooms,  except  under  the  most  exceptional 
areumBtances.  When  a  visitor  comes  to  the  tent,  he  must  enter  the 
loom  where  the  women  are  at  work,  or  else  the  women  must  work 
wtaide,  as  indeed  they  must  under  any  circumstances ;  and  there,  of 
they  cannot  be  prevented  from  being  seen  by  men  other  than 
I  of  their  families.  Then,  again,  at  the  time  of  migrations  there 
Ks  no  shelters  left  standing,  and  the  women  cannot  possibly  be  kept 
OBoealed.  In  the  second  place,  the  women  cannot  be  made  to  veil 
tUr  fitces.  No  one  can  work  with  a  cloth  hanging  down  over  her 
bee.  The  village  woman  bakes  and  brews  and  washes,  and  milks  her 
hm  sheep  and  goats  in  the  seclusion  of  her  own  courtyard,  where  she 
Qin  throw  off  her  veil  in  the  assurance  that  no  strange  man  will  see 
W.  The  n(Hnad  woman,  as  we  have  seen,  must  work  in  semi-publioity, 
tad  cannot  be  bothered  with  a  troublesome  veil,  especially  when  both 
hinds  are  more  than  occupied  in  milking  some  of  her  many  sheep. 
Aooordingly,  while  the  Ehirghiz  woman  is  very  particular  about  her 
bead-dresa,  she  makes  no  attempt  to  conceal  her  face.  She  is  quite  in 
the  habit  of  meeting  strangers,  whether  men  or  women,  and  she  does 
it  modestly,  though  without  timidity.  Indeed,  she  makes  a  most 
tdmirable  hostess.  Her  freedom  from  seclusion  does  much,  both 
morally  and  mentally,  to  elevate  her  above  her  less  fortunate  sisters 
of  the  villages. 

M  2 


156 


THE  MOUNTAINS  OF  TTOKESTAN. 


Another  aide  of  nomadio  life  tends  to  eirengtheu  the  character  of 
the  women.  They  are  obliged  to  rely  more  or  less  upon  themselves, 
and  to  take  the  initiative  at  times.  In  their  care  of  the  flocks  and 
herds,  it  often  happeas  that  the  men  are  all  far  avvay  throughout  the 
whole  day«  and  at  certain  times,  when  the  grass  must  be  cut  in  the 
valleys,  many  of  them  are  away  for  eeveral  days.  At  snoh  times 
the  women  are  responsible  for  everything.  I  have  come  to  an  encamp* 
ment  of  seven  or  eight  tents  where  no  one  was  left,  except  a  few  girls 
and  one  or  two  old  women.  The  smaller  girls,  not  unnaturally,  were 
afraid  of  us ;  but  the  newly  wedded  wife  of  the  chief  man,  a  pretty 
girl  of  sixteen,  entertained  us  most  graciously,  and  by  the  time  that 
her  husband  and  the  other  men  arrived  had  supper  ready  for  them  and 
ne,  A  veiled  village  woman  would  merely  have  screamed  and  run 
away  at  our  approach.  Beside  all  this,  the  occupation  of  the  men  with 
the  horses  and  larger  animals  leaves  to  the  women  the  care  of  the 
sheep  when  the  flocks  are  driven  home  at  evening.  And,  lastly,  it 
is  always  the  wife  who  has  the  responsibility  of  taking  down  and 
packing  the  ktbitka,  and  setting  it  up  in  a  new  plaoe,  while  the  men 
take  care  of  the  herds.  All  these  differences  between  the  women  of 
Tian  Shan  and  those  of  the  villages  are  the  direct  results  of  nomadism, 
and  all  of  them  tend  to  make  the  Kbirghiz  wife  stronger,  more  capable,  i 
and  more  self-reliant,  and  hence  a  better  and  more  loving  mother.  ■ 

In  view  of  all  this,  is  it  going  too  far  to  say  that  the  relatively  free, 
warm-hearted,  and  affectionate  spirit  shown  bj  the  Khirghi/.  in  their 
relation  to  one  another  is,  in  part  at  least,  a  geographic  fact,  the  result 
of  the  reaction  between  man  and  hrs  surroundiDga  ?     In  Karategin,  ail 
the   eaetern  coiner  of  Bokhara,  I    had  a  most    pleasant   glimpse  into] 
the  inside  of  a  Khirghiz  family.     As  we  entered  the  village  of  Kichikj 
Karamuk,  I  spiel  a  villager  making  a  rude  sledge  of  the  sort  which  the! 
gomi-agrioultarul  Khirghiz  use  for  hauling  grain  and  hay,  and  which | 
they  style  **  arbas/'  or  carts.     Of  course  I  wanted  to  photograph  it,  andj 
told  iiiy  servant  Sharif  to  tell  the  carpenter  to  sit  out  farther  into  the 
light.     Sherif,  for  some  reason  that  I  did  not  catoh,  said  that  it  was  im- 
possible, but  as  another  servant  put  the  man  in  tie  right  place,  I  took  the 
picture  before  asking  any  questions.     The  sledge-maker  proved  to  bo  j 
Sherifs  brother,  whom  he  had  not  seen  for  seven  jears.     Out  of  sheei 
paliteiiesa  the  brothers  remained  silent  till  the  picture  was  finished,  then 
they  embraced  one  another  gently,  as  wrestlers  might  clinch  before 
struggle,  Brat  on  this  side  and  then  on  that,  repeating  very  often  and^ 
very  fast  the  greeting,  **Salaamet,  salaamet,  salaamet"  (**  Peace  to  you, 
peace  to  you,  peace  to  you  " ),    Later  I  saw  Sherif  meet  another  brother, , 
the  oldest  out  of  nine,  and  an  older  sister,  who  had  been  like  a  mother 
to  him.    The  grey -bearded  older  man,  who  was  some  twenty  years  older'' 
than  Sherif,  literally  fell  on  his  brother*s  neck  and  wept.     The  storv 
of  the  Prodigal  Son  seemed  very  real  just  then.     Meanwhile  the  wet- 
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eyed  sister  stood  silent  till  her  turn  came.  As  she  fell  on  her  brother's 
neck  she  wept  aloud  for  a  moment,  and  then,  still  clinging  to  him, 
b^an  to  ohant  a  song  of  thanksgiving ;  and  so  sbe  continued  for  some 
minntee,  first  weeping  and  then  singing.  Feeling  out  of  place,  I  went 
into  the  kibitka  and  sat  down  on  the  floor.  After  me  came  a  chubby 
little  nrdhin  of  three,  with  a  rosy  dirty  face  and  a  single  scanty 
gannent.  A  vague  idea  possessed  him  that  some  one  had  come  whom 
he  must  welcome,  so  with  a  charmingly  friendly  smile  he  came  and 
put  his  fat  arms  round  me. 

OancluMon. — ^This  sketch  of  the  mountains  of  Turkestan,  and  of  the 
living  things  that  inhabit  them,  is  very  far  from  being  complete.  To 
«atline  the  physiography  of  the  region ;  to  describe  the  old  peneplain 
iplifted  into  a  plateau  and  warped  into  basins  and  ridges ;  to  give  an 
aooount  of  the  consequent  drainage,  the  glaciers,  and  the  steep-sided 
jDong  valleys  contrasting  with  the  smooth  slopes  of  the  old  peneplain ; 
nd,  lastly,  to  so  frame  the  glacial  theory  as  to  fit  the  old  moraines  and 
torrao^B  that  everywhere  abound, — to  do  all  this  is  comparatively  easy. 
The  way  has  already  been  mapped  out  and  made  plain,  and  the  subject 
kss  a  definite  classification  where  each  fact  finds  a  place.  It  is  in  the 
■ewer  half  of  geography,  the  science  of  ontography,  with  its  study  of 
the  relations  between  the  animate  and  the  inanimate,  that  the  greatest 
difficulties  are  met.  To  thoroughly  understand  the  relations  of  plants 
tod  animals  to  their  geographic  surroundings,  one  needs  to  be  a 
hoCanist  and  zoologist,  as  well  as  a  physiographer.  In  the  still  further 
iMches  of  geography,  the  ontographic  relations  between  man  and 
fhjsiography,  the  subject  becomes  at  the  same  time  more  interesting 
ad  mora  difficult.  We  possess  an  immense  body  of  facts,  but  they 
«8  scattered  here  and  there,  unmatched  and  unrelated.  We  have 
irt  even  a  definitely  recognized  scheme  of  classification  in  which  a 
|lioe  can  be  found  for  every  fact  as  it  appears.  I  have  tried  to  take 
iQBe  of  the  chief  facte  in  the  life  and  character  of  the  Ehirghiz,  and 
b  diow  how  they  are  related  to  the  physiographic  facte  of  the  Tian 
Ehin  plateau.  Beginning  with  the  grosser,  more  material  aspects  of 
Ifay  it  appears  that  the  nomadic  pastoralism  of  the  Khirghiz  is  due 
tpthe  climate  and  vegetation  of  the  region  that  they  inhabit  On  this 
ns  dependent  the  form  of  their  houses,  furniture,  utensils,  and  dress, 
vUoh  in  turn  lead  up  to  and  determine  the  nature  of  their  art.  Again, 
ths  food  of  the  Ehirghiz  is  narrowly  limited  by  the  nature  of  their 
ooBupatians,  and  this  in  ite  turn  controls  the  large  body  of  habite  that 
OAtre  about  the  necessity  of  teking  nourishment.  Another  line  of 
ftought  leads  from  the  frequent  movemente  of  the  Khirghiz  to  the 
eharacter  of  their  hospitelity  and  to  their  politeness.  Once  more 
ttft  plainly  ontographic  facte  of  the  hardships  of  the  nomadic  life 
mult  in  certain  mental  and  moral  traits,  such  as  bravery,  hardihood, 
and,  unfortunately,  laziness.     Lastly,  the  conditions  of  nomadic  life 
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determine  the  position  and  oharaoter  of  the  Ehirghiz  women,  and  lead 
to  certain  of  the  higher  moral  traits,  snch  as  morality  in  the  stricter 
sense,  self-relianoe,  and  even  fiftmily  affection.  Other  eqnally  important 
subjects,  snch  as  government  and  religion,  have  been  purposely  omitted. 
In  every  case  the  attempt  has  been  to  proceed  from  the  inanimate  &cts 
of  physiography  to  the  animate  but  still  purely  material  facts  of  onto- 
graphy,  and  thence  upward  by  one  road  or  another  to  the  mental,  the 
sBsthetic,  and  the  moral.  It  may  be  that  I  shall  seem  to  many  to  have 
laid  too  much  stress  on  the  influence  of  the  purely  physical,  and  to  have 
neglected  the  something,  whatever  it  is,  that  lies  above  and  beyond 
the  physical.  In  reply,  I  can  only  say  that  the  latter  lies  beyond  the 
province  of  geography.  I  have  tried  to  draw  attention  to  the  relation- 
MpB  between  all  that  goes  to  make  up  the  earth  and  air  of  the  mountains 
of  Turkestan  on  the  one  hand,  and  all  that  makes  up  the  life  of  that 
region,  whether  it  be  vegetable,  animal,  or  human,  on  the  other.  And 
as  far  as  those  relations  have  been  truly  conceived,  this  paper  contains 
a  part  of  the  geography  of  Turkestan. 


SOUTH-WESTERN  ABYSSINIA.* 

By  B.  H.  JESSBN,  Sngr.  for  W.  N.  MoMUlan'a  Expedition,  1904. 
In  the  fall  of  1903,  Mr.  W.  N.  McMillan,  of  St.  Louis,  Mo.,  U.S.A., 
organized  an  expedition  which  was  to  go  through  the  Egyptian  Sudan 
towards  the  districts  lying  north-west  of  Lake  Budolf-— in  other  words, 
the  south-western  border  of  Abyssinia. 

The  object  of  the  expedition  was  twofold,  the  main  one  being  to 
explore  as  much  as  possible  of  the  unknown  ooimtries  lying  between 
the  Baro  river  at  Itang  and  Lake  Rudolf,  and  more  especially  to 
ascertain  the  topography  of  a  mountain  plateau  called  "  Boma,"  lying 
directly  south  of  the  river  Akobo  in  hit.  6"*  36'  N.,  and  long.  34"*  30'  E. 
The  secondary  object  was  hunting,  and,  whenever  possible,  to  collect 
birds  and  butterflies  for  the  British  Museum. 

Without  going  into  details,  I  will  only  say  that  the  expedition 
members,  consisting  of  eleven  Europeans,  thirty-two  Somaliea  and 
Sudanese,  and  one  Egyptian,  were  collected  in  Khartum  in  the  middle 
of  January,  1904,  where  two  steam-launches,  an  oil-launch,  and  two  big 
punts  were  waiting  for  them.  A  Sudan  Government  steamer  towed  the 
whole  flotilla  up  the  White  Nile  to  the  mouth  of  the  Sobat  river,  then 
up  the  Sobat  to  Nasser,  a  total  distance  of  712  miles  from  Khartum. 
At  Nasser  the  Government  steamer  returned,  and  the  expedition  pro- 
ceeded in  their  own  boats  up  the  Sobat  and  Baro  rivers  as  far  as 
Gambela,  in  Abyssinia. 

As  these  rivers  have  been  thoroughly  described  by  previous  travellers, 
I  will  but  say  that,  as  at  the  time  of  the  year  when  we  went  up 

♦  Map,  p.  244. 
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{Februiry  and  March)  the  water  in  the  rivers  was  low  and  it  was 

generally  admitted  that  nayigation  was  imposBible,  it  may  he  iutereat- 

ing  to  learn  that,  with  the  exception  of  the  ordinary  difficnltiea  met 

irith  in  low-river  na^gation^  and  lack  of  fuel,  we  found  no  difficulty  in 

getting  as  far  as  Gambela,  the  furthest  point  ever  reached  on  this  river^ 

eren  at  high  flood. 

The  draft  of  our  deepest-going  boat  was  30  inches.     On  April  27, 
I  expedition  proper  started  overland  south  from  a  place  called  Pokuin* 


1  the  Baro  river,  some  10  miles  east  of  Itang — a  Sudan  military  poatDin 
territory.  As  the  first  50  miles  of  the  country  traversed 
been  previously  described  by  the  late  Italian  Captain  Buttego,  I 
iriU  omit  it  here,  and  will  only  add  that  all  of  the  country  lying 
Utween  the  Baro  and  Akobo  rivers  is  at  present  considered  Abyssinian 
territoory.  After  three  days*  march,  however,  through  flat  well-wooded 
oonntry,  following  Captain  B5ttego's  route,  we  came  to  a  river  called 
Gelo,  about  which  I  will  make  a  few  remarks,  as  a  statement  made 
by  Bc)ttego  regarding  a  point  on  it  was  found  to  be  incorrect* 


1 
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On  all  maps  of  this  distriot,  the  river  Gelo  is  shown  to  ntn  through 
a  aiuali  lake  called  Tata.  Oo  making  a  rough  snrvej  of  the  riTer,  I 
fonnd  that  the  lake  is  an  overflow  lake  from  the  river  Gelo,  which  nms 
half  a  mile  south  of  it,  as  shown  on  the  maps  attached  hereto. 

From  this  point  on,  we  started  to  go  through  nnsnrveyed  conntry, 
going  up  the  course  of  the  Gelo  river  eastwards,  towards  the  Abyssinian 
highlands  for  about  20  miles,  and  then  south  to  the  Akoi-K>  river*  The 
country  was  of  a  gently  rolling  nature,  well  wooded  and  covered  with 
gross,  which  in  places  became  almost  impenetrable.  Along  the  river  we 
met  with  swamps  or  large  plains  with  coarse  grass  from  10  to  12  feet 
high,  impossiblo  to  go  through  at  that  time  of  the  year  (May)*  How- 
ever, we  followed  a  native  path  going  from  village  to  village,  and  on 
the  whole  found  little  diffioulty  in  making  from  2j^  to  -i  miles  per  hour. 

With  regard  to  the  forests,  they  were,  as  a  rule,  of  a  park-like 
appearance,  and  with  the  exception  of  groves  along  the  river-bank,  the 
trees  seldom  attained  a  greater  height  than  50  feet  in  this  particnlar 
district*  Along  the  river,  however,  some  of  the  trees  assumed  an 
enormous  height  and  girth,  and  the  vegetation  was  of  a  dens©  tropical 
nature,  oreepers  and  palms  of  many  varieties  giving  the  landscape  a 
most  beautiful  appearance.  The  river  itself  was  the  most  tortuous  I 
have  ever  seen^  in  many  places  doubling  upon  itself  in  such  a  manner  that 
one  could  throw  a  stone  over  the  narrow  slip  of  land  which  divided 
ooe  part  of  it  from  the  other.  In  the  rainy  season  parts  of  the  surround- 
ing land  becomes  inundated,  and  although  the  river-bed  showed  no  sign 
of  having  undergone  any  recent  change,  it  undoubtedly  undergoes  many 
quite  marked  ones,  which,  on  acoount  of  the  deep  soft  soil  and  the 
luxuriant  tropical  growth,  becomes  completely  obliterated  in  the  course 
of  a  siogle  season. 

The  Gelo  river  has  its  source  among  the  southern  Abyssinian 
mountains,  and  runs  to  the  north  of  the  mountainous  district  of 
Gurafarda,  where  it  descends  to  the  lowlands,  and  then  winding 
its  course  westward  until  it  joins  the  Pibor  river,  which  is  a  tributary 
of  the  river  Sobat.  Its  total  length  is  about  200  miles»  and  as  it  is  the 
main  watercourse  in  these  districts,  it  is  of  some  importance.  In  0ood 
it  assumes  quite  largo  proportions,  being  from  80  to  100  yards  wide 
in  places,  with  a  depth  of  abont  20  teet.  The  river  abounds  with 
^h|  and  as  a  natural  consequence  the  crocodiles  are  very  numerous  and 
large.  At  midday  practically  every  sandbank  is  covered  with  them. 
It  is  a  remarkable  fact  that  the  hippopotami  are  conspicuous  by  their 
absence,  only  one  having  been  seen  and  killed  many  years  ago,  aa 
these  animals  are  plentiful  everywhere  else  in  these  countries. 

The  forests  in  the  immediate  neighbourhood  of  the  river  teem  with 
animal  life.  Elephants,  giraffes,  buffaloes,  various  antelopes  and 
gazelles,  wort-hog,  wild  pigs,  lions,  leopards,  hyenas,  jackals,  wild  cats, 
monkeys,  etc.,  may  be  met  with  at  any  time.     The  elephants  assume  an 
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enormoiis  sire,  one  which  a  member  of  our  party  snoceeded  in  killing 
kaving  tusks  weighing  110  and  108  lbs.  respectivelj. 

The  bird  life  waa  not  so  prolific  as  might  lie  expected ;  very  few 
waterfowl  or  cranes  were  seen  along  the  river,  and  in  the  forests  para- 
qaets,  pigeons,  doves,  some  quail  and  partridges,  vultures,  hawks,  and 
•ome  beautifully  coloured  small  birds,  were  all  we  saw.  The  country 
gwarms  with  insects,  especially  ants  of  every  possible  kind. 


Begsrding  the  inhabitants  of  these  regions,  they  belong  to  the  Anuak 
'  Inbe  of  people,  about  whom  I  believe  something  has  been  written  before 
if  the  emissaries  of  the  Sudan  Government.  On  a  trip  like  ours,  where 
ibdi  stays  only  were  made  at  any  place,  it  could  not  be  expected  that 
lay  thorough  knowledge  of  tbe  people  could  lie  gained,  so  much  the 
more  so  as  until  our  arrival  they  were  unacquainted  with  Europeaui* 
On  tLe  whole,  Ihey  were  a  healthy- looking  race,  the  men  nearly  all 
hmg  6  feet  in  height,  of  a  slender  muscular  build,  with  features  of  a 
refined  negro  type,  the  thick  lips  and  flat  nose  being  the  exception 


162  SOUTH-WKCTERH  ABTMHU. 

rftthar  than  the  nile.  Bat  it  seemed  to  be  the  eottom  for  the  men  to 
hATe  the  front  teeth  in  their  lower  jaw  extractecL  After  gminiiig  their 
oonfidenoe  through  present!  and  letting  them  imderstuid  that  we  were 
peacefully  inclined,  thej  would  gather  together  aboat  our  camp,  aqnat 
down  and  talk  and  langh  like  children  nntil  aimdown,  when  they  all 
would  go  back  to  their  Tillages,  and  would  not  return  again  untfl 
sunrise  the  next  morning. 

They  were  very  fond  of  bright  omaments,  such  as  brass,  tin,  iron, 
and  iTory.  Some  of  the  men  had  their  arms  corered  with  braes  rings 
from  the  wrist  to  the  elbow,  and  a  huge  iyory  armlet  around  the  upper 
arm,  making  them  perfectly  useless  for  any  kind  of  work. 

It  was  an  amusing  sight,  after  we  had  been  a  few  days  in  camp,  to 
find  some  boys  with  the  lids  of  sardine  or  biscuit  tins  tied  around  their 
necks,  or  a  sardine-tin  opener  stuck  through  their  ears,  while  the  women 
would  gather  up  the  used  soda  sparklets  and  make  necklaces  of  them. 

With  regard  to  their  religion,  they  are  utterly  heathen,  having  only 
the  faintest  idea  of  a  Supreme  Being,  and  at  the  same  time  being  in  dread 
of  eril  spirits,  which  they  belieye  to  be  prowling  about  at  night. 

The  nearest  mission  station  to  these  people  seems  to  be  an  American 
one,  about  250  miles  westward  on  the  Solwt  river,  and  as  this  mission 
evidently  have  their  hands  full  with  a  tribe  of  people  called  Nuers, 
the  Anuaks  are  still  utterly  ignorant  of  our  religious  beliefii.  They 
are  pliable,  however,  and  I  believe  could  be  easily  taught 

With  regard  to  their  government,  they  are  M  supposed  to  be  under 
some  Abyssinian  **Ras,"  to  whom  they  must  pay  a  yearly  tribute, 
either  in  ivory,  labour,  or  grain.  Directly  they  are  ruled  by  their  own 
chiefs,  or  *^shaums,*'  whose  power  is  absolute ;  when  a  chief  dies,  his  son 
becomes  chief  in  his  place,  thus  proving  the  power  invested  in  them  to 
be  hereditary.  Each  chief  has  his  sub-chiefs  ruling  over  outlying 
villages  and  districts,  who  must  pay  some  yearly  tribute  to  the  head 
chief. 

All  the  members  of  a  tribe  are  not  equally  well  off,  there  being  rich 
men  and  poor,  just  as  in  a  civilized  community,  the  rich  men  being 
invariably  the  headmen  or  supporters  of  the  chiefs.  We  noticed  cases 
where  some  men  would  come  to  us  and  beg  for  something  to  eat,  while 
the  well-to-do  men  in  the  tribe  would  have  hundreds  of  sheep  grazing 
around.  It  seems,  then,  that  they  have  a  strict  system  of  government, 
and  that  personal  property  is  respected  among  them.  This  may,  of 
course,  easily  be  accounted  for  when  we  consider  their  close  proximity 
to  Abyssinia  and  the  Sudan. 

There  is  no  doubt  that  these  people,  who,  sad  to  say,  are  gradually 
becoming  extinct,  are  greatly  influenced  by  their  surroundings  and  the 
peculiar  circumstances  in  which  they  are  placed.  Shut  in  on  one  side 
by  the  giant  Abyssinian  mountains,  and  on  the  other  by  the  warlike  and 
ever-aggressive  Nuer  tribes,  their  existence  is  not  much  better  than  that 
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of  the  flying  fish.  The  AbyssiDians,  though  officially  their  protectors, 
make  yearly  raids  on  them,  osteiiaibly  to  collect  their  tributee,  but 
inciden tally  tAking  away  boys  or  women  for  alaves*  This,  however* 
may  DOt  be  officially  known  by  King  Menelik.  The  Nners  on  the  other 
ode  make  inroads  on  their  land,  in  order  to  gain  larger  pasture- gronnds 
their  cattle.  Being  a  peaceful  peoplci  aliuost  entirely  agricultural 
their  habits,  and  only  having  rude  spears  for  protection,  thoy  are 
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%laiost  in  variably  subdued,  and  consequently  it  will  only  be  a  matter 
of  a  few  years  before  the  whole  tribe  will  be  swallowed  up  and  divided 
ummg  the  Abyssinians  and  the  Nuers« 

Their  chief  industry,  as  before  mentioned,  is  agricultuT©,  com  para* 
lively  few  cattle,  sheep,  or  goats  being  raised,  evidently  because  of  the 
great  death  rate  caused  among  all  domestic  animal  a  by  a  certain  kind  of 
fly.  On  the  expedition  we  had  with  us  22i>  mules,  ponies^  and  donkeys, 
of  which  only  about  60  came  back  alive  after  a  three  months*  trip 
through  this  country.  Chickens  seemed  plentiful,  but  they  were  of  a 
inferior  kind. 
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The  Anu&kB  are  not  veiy  nnmeroos.  As  to  their  Dumber,  I  would 
not  like  to  give  any  definite  figure.  They  almost  inTariably  have  their 
irUlages  alongside  some  wateroourse.  Their  huts  are  built  of  wood 
fouaework  coYered  with  straw,  and  ooDsist  of  one  room  only*  They  are 
not  very  cleanly,  as  they  have  a  great  likiug  for  smearing  themselves 
with  fat  or  castor  oil.  This  latter  plant  can  be  seen  growing  round 
every  village.  Their  staple  food  is  maize  or  dnrra,  and  as  the  soil  is 
excellent,  the  crops  are  magnificent,  and  are  raised  with  a  minimum  of 
labour.  The  whole  tribe,  men  and  women,  assist  in  working  the  fields, 
and  in  order  to  protect  the  crops  against  the  ravages  of  swarms  of  small 
birds,  which  come  round  just  before  harvest  time,  they  erect  look-out 
towers,  on  which  the  women  and  children  are  posted  with  a  plentiful 
supply  of  mud,  which  they  throw  by  means  of  long  supple  sticks  into 
the  cornfields,  shouting  at  the  same  time  to  frighten  the  small  marauders 
away — surely  an  arduous  task  in  such  a  hot  sun.  They  have  many 
other  kinds  of  scarecrows,  but  the  above  seems  to  be  the  one  most  in  use 
The  com  is  ground  in  the  most  primitive  manner,  between  two  stones, 
and  is,  of  course,  assigned  to  the  women.  Of  vegetables,  they  have  a 
kind  of  pumpkin,  a  large  overgrown  cucumber,  some  wild  yami, 
beans,  and  a  plant  which  looks  like  a  four-leaf  clover  with  a  yellow 
flower,  the  name  of  which  I  did  not  get  Of  fruit  trees  they  have  none, 
except  the  doleb  and  dom  palms  and  a  very  few  date  palms. 

The  land  is  cultivated  only  sufficiently  for  their  own  consumption, 
In  bad  years,  or  when  raiding  parties  have  been  around,  they  ve 
often  have  to  live  on  wild  roots  or  whatever  they  can  manage  to  trap. 
Although  the  woods  ure  full  of  game,  they  do  not  seem  to  know  mtich 
about  catching  an\ ,  and  they  were  highly  gratified  when  we  killed 
something  for  them.  I  saw  some  rude  trapping  implements,  but  they 
seemed  to  have  been  in  long  disuse.  As  a  rule,  no  clothing  is  used  by 
the  men,  and  only  a  small  piece  of  dried  skin  by  the  married  women. 
Boys  and  girls  go  about  in  nature's  garb. 

As  to  their  language,  I  can  say  little  about  it,  not  knowing  enough 
Arabic,  Kuer,  Galla,  or  Abyssinian — the  neighbouring  languages — to 
make  a  comparison  ;  but  they  evidently  speak  a  language  of  their  own, 
as  none  of  onr  men  could  understand  a  word  of  what  they  said  in  the 
beginning. 

Along  the  Gelo  river  these  people  are  ruled  over  by  a  sheik  oalled 
Shama,  residing  in  a  village  by  the  name  of  Gog  The  tribe  waa 
here  fairly  numerous  and  very  friendly^  When  we  asked  for  porters  to 
carry  some  of  our  boxes,  we  secured  382  men  without  any  trouble  from 
Sheik  Shama,  These  porters  carried  our  things  for  four  days  to  the 
Akobo  river,  a  distance  of  about  40  miles,  whereupon  they  returned  to 
their  villages.  They  were  paid  in  beads,  brass  wire,  calico,  or  Maria 
Theresa  dollars,  the  only  ooin  which  they  seemed  to  understand,  this 
being  the  current  coin  of  Abyssinia,    Polygamy  is  practised  everywhere* 
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ftnd  their  mode  of  marriage  teemed  to  oontut  in  exobangizig  a  woman 
ipr  money,  beads,  wire^  or,  whereTer  possible,  cattle* 

The  eUmate,  though  warm^  was  not  unbearable^  the  thermometer 
ieldom  exceeding  100''  in  the  shade  after  leaving  the  Baro  river. 
When  going  throngh  the  country  between  the  Baro  and  Akobo  rivers  in 
May,  we  had  only  a  few  rain  showers,  and  consequently  the  going  was 
MoeUent*  in  spite  of  the  flat  natnre  of  the  land.  On  retnnung  in  June, 
however,  the   whole  aspect  of  things   had  changedi  heavy  showers 
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kiTing  practically  inundated  the  oouotry  for  miles  aruuod,  aud  at  times 
w«  had  to  ride  through  water  reaohing  to  the  waist,  while  the  clayey 
Mtare  of  the  soil  wottld  make  the  going  exceedingly  heavy, 

Ai  the  attached  maps  will  show,  we  crossed  several  new  water- 
0uiuass  between  the  Geloand  Akobo»  none  of  which,  however,  were  large. 
Tbe  rirer  Agogotok,  which  was  the  largest,  is  undoubtedly  the  river 
Ovag,  marked  on  Major  Austin's  map,  but  it  seems  to  have  itn  source 
vhtm%  the  swamps  and  lowlands  around  the  district  we  traversed  rather 
than  jn  the  Abyssinian  mountains,  as  at  the  place  we  crossed  it  in  May 
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it  had  hardly  any  onnent,  and  was  snrronnded  by  swaxnpa  and  pools. 
No  habitations  of  a  permanent  oharaoter  were  found  in  this  district^  only 
a  fairly  good  path  leading  from  the  Gelo  to  the  Akobo  riyers. 

With  regard  to  the  Akobo  riyer,  it  has  been  described  by  Major 
Austin,  as  far  as  its  junction  with  the  Ajnba  riyer,  and  from  there  on, 
almost  to  its  source,  by  the  late  Captain  B6ttego. 

Where  we  camped  near  the  Akobo  riyer  in  Hay,  we  made  a  few 
discoveries  which  will  change  the  present  maps  somewhat.  In  the  first 
place,  the  river  which  Captain  Bdttego  calls  Ohiarini,  is  called  by  the 
natives  Aknla.  It  is  a  small  stream  from  5  to  15  yards  wide,  with 
steep  banks,  containing  pale  blneish  water  with  a  good  current.  It  has 
its  source  in  the  Gurafarda  mountains,  from  where  it  runs  westward  to 
the  north  of  Mount  Ungwala,  and  joins  the  Akobo  river  at  a  place 
called  Digira.  We  found  that  it  had  one  tributary  dose  to  our  camp, 
with  water  in  pools  only  in  May,  called  Ogero.  On  Major  Austin's 
map,  the  river  Akula  is  shown  to  run  into  the  Akobo  to  the  south  of  a 
village  called  Kenna,  but  on  investigation,  this  was  found  to  be  an 
overflow  kor  only  from  the  rivers  Akobo,  Akula,  and  the  swamps 
between  these  rivers.  I  must,  however,  add  that  it  is  ezoeedingly 
difficult  to  distinguish  kors,  overflows,  eta,  from  real  river-beds  in  these 
districts,  as  the  raioy  season,  on  account  of  the  flat  state  of  the  country, 
plays  havoc  with  the  soil  generally,  and  at  times  forms  channels  from 
river  to  river  which  are  very  misleading.  The  country  to  the  south  of 
the  Akobo  river  is  flat,  and  although  coyered  with  open  woods,  it  is 
swampy,  and,  according  to  native  information,  almost  inundated  in  the 
rainy  season.  A  few  miles  east  of  Mount  Ungwala,  Mr.  MoMillan  found 
a  small  lake,  between  Lakes  Gamer  and  Bright,  named  by  Major 
Austin,  which  we  called  Lake  Lucie.  The  village  of  Digira,  which 
lies  on  a  point  formed  between  the  rivers  Akobo  and  Akula,  and  most  of 
the  country  eastward  along  the  Akobo  river  as  far  as  its  junction  with 
the  Ajuba,  seemed  to  be  under  the  rule  of  Sheik  Olimi.  This  man 
is  the  son  of  the  sheik  who  was  supposed  to  have  been  killed  by  Captain 
Buttego*s  men  some  years  ago,  and  for  that  reason  he  was  at  first  chary 
about  letting  us  have  any  of  his  men.  However,  we  succeeded  in 
getting  some,  but  found  that  he  really  did  not  have  many  men,  the 
Abyssinians  having  been  in  the  district  within  the  last  two  months  on 
a  punitive  expcditiou. 

From  the  junction  l)etween  the  Akobo  and  Ajuba  rivers,  the  Akobo 
comes  from  an  easterly  direction,  and  as  Captain  Bottego  went  on  the 
south  side  of  the  rivor,  and  we  on  tho  north,  we  again  went  through 
practically  unsurveyed  country,  where  we  found  a  few  villages  and 
watercourses  not  seen  before.  The  country  now  began  to  assume  a 
mountainous  character,  and  while  the  vegetation  remained  about  the 
same  the  population  thinned  out  quickly  as  we  approached  nearer  the 
Abyssiuian  mountains. 
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The  Uit  Tillage  which  we  saw  was  called  0km,  and  as  a  raiding 
partj  from  the  east  had  gone  through  this  diitriot  recently,  we  only 
found  a  few  old  men  in  the  village.  They  told  us  that  there  were  two 
more  villages  further  east,  and  that  the  people  living  in  them  were  called 
Olamia,  hut  that  they  spoke  the  Yambo  language.  From  this  point  on 
we  atruck  south,  crossing  the  Akobo  river,  which  was  still  a  good  stream 
bom  30  to  80  yards  wide,  with  swift-flowing  water  about  3  to  10  feet 
top  in  places.     We  now  entered  upon  wholly  uneurveyed  country,  one 
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of  OUT  objects  being  to  find  out  the  source  of  a  tributary  of  the  Akobo, 
filled  Eaia  (see  map,  p.  244).  The  country  in  front  of  us  was  at 
tot  excellent  undulating  grass  land  with  open  woods,  and  here  and 
tksre  a  hill  or  mountain.  Contrary  to  the  assertions  made  by  the 
Litires  to  the  north  of  the  Akobo,  we  found  lots  of  game  everywhere, 
tiie  giraffe  being  espeoially  plentiful.  As  we  advanced,  the  mountains 
ileeame  more  numerous,  and  the  ground,  which  at  first  was  cfjmposed  of 
^  good  soft  soil,  became  strewn  with  stones  and  boulders  of  every  size. 
^A  the  grass  was  long,  and  there  being,  of  course,  no  path,   we  had 
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great  difficulty  in  getting  our  pack-animals  through,  and  I  may  add 
that  it  was  only  owiug  to  our  animals  being  speoially  picked  mulea  and 
donkeys  that  we  were  able  to  get  along  at  all.  A  camel  caravan  would 
ioevitably  become  stranded  ariioDg  these  mouDtains.  We  struggled  on 
southwards  for  five  days,  when  we  reached  a  large  mountain  plateau 
on  the  north  side  of  a  peak,  which  we  called  C^^ntral  peak»  owing  to 
its  position  on  our  map.  All  along  we  had  either  been  following  the 
Kaia  river  or  been  within  sight  of  it.  We  found  it  to  be  a  small  stream 
with  well-defined  banks,  containing  little  water  only  in  June,  but  it 
showed  evidence  of  assuming  quite  large  proportions  in  the  raioy 
season.  It  may  be  assumed  that  it  has  running  water  the  whole  year 
round,  and  for  that  reason  it  would  be  of  value  should  any  party  choose 
to  take  this  road  down  towards  Lake  Rudolf.  It  has  its  source  partly 
from  Central  peak  and  partly  from  the  mountains  to  the  east^  from 
whioh  the  river  Sacchi  flows  south  into  Lake  Rudolf,  and  thus  water 
can  !>e  had  all  along  the  route.  The  plateau  north  of  Central  peak, 
lying  as  it  did  3800  feet  above  the  sea,  was  a  most  delightful  spot,  the 
climate  Ijeing  excellent,  with  a  temperature  during  our  stay  ranging 
between  60*^  and  85°.  The  plain  itself  (which  we  called  Zebra  plain, 
extending  over  about  160  square  miles)  was  covered  with  a  luxuriant 
growth  of  fine  grass,  whioh  was  about  waist-deep  at  that  time  of  the 
year  (June).  Mimosas^  acacias,  and  diflFerent  varieties  of  small  well- 
rounded  trees  were  scattered  all  over,  while  grass-clad  hills  and  rod 
protuberancea  lent  a  charm  to  the  eoenery  whioh  was  irresistible.  To  1 
south,  Central  peak  reared  its  head  5200  feet  above  the  sea,  clothed  wit 
pale-green  grass  to  the  very  top.  Game  was  so  plentiful  that  whc 
ever  we  went  we  met  with  herds  of  gtrafio,  Jackson  hartebeest 
zebra,  and  some  ostrich.  In  the  middle  of  the  plain  the  enormo 
white  skull  of  an  elephant  was  lying  like  a  monument,  thus  provi 
that  these  monarchs  of  the  forests  have  paid  this  marvellous  spot  a ' 
many  years  ago.  A  more  beautiful  place  for  sport,  or  as  a  health  reaor 
could  hardly  be  imagined. 

We  ascended  Central  peak,  and  had  a  most  wonderful  view  of 
whole  country  for  many  miles  around.      To  the  south-east,  about 
miles  distant,  Mount  Naita  reared  its  sharp-peaked  head  some  7300  fe 
into  the  sky.       Between  it  and  us  a  broken  and  almost  impassat 
mountain  plateau  lay  before  us.      This  continued  to  the  east  as  far 
we  could  see,  and  to  the  west  as  far  as  Boma,    Thus  we  saw  at  one  vie 
the  whole  of  the  country  enclosed  between  the  routes  taken  by  Maj€ 
Austin  to  the  west  and  Captain  B5ttego  to  the  east,  and  decided  to 
no  further. 

The  whoJo  of  this  country  is  volcanic,  and  almost  entirely  uninhabtte 
We  found  a  few  huts  among  a  clump  of  trees,  which  had  been  Ion 
deserted,  and  only  once  did  we  have  a  visit  from  a  couple  of  poor  ha 
starved  looking  blacks.      One  of  these  had  a  most  murderous-lookii 
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weapon  ronnd  his  wrbty  oonsisting  of  an  iron  bracelet  bent  ont  and  formed 
into  an  arrow-point  nndemeath.  Thej  wore  no  clotbefi,  and  spoke  a 
language  which  we  ooald  not  understand.  They  pointed  towards  the 
north,  indicating  where  their  village  was,  and  as  we  saw  smoke 
taoending  from  among  the  mountains  in  that  direction ,  we  oonclnded 
there  was  a  small  tribe  living  there.  Farther  east,  at  the  foot  of  the 
Bonntains  from  which  the  rivers  Sacchi  and  Kaia  flow,  there  are,  accord- 
ing to  B6tt6go,  several  villages,  and  the  land  is  partly  cultivated. 

We  went  a  few  miles  south  of  Central  peak,  but  found  the  country 

m  completely  torn  up  that,  on  account  of  our  pack-animals,  we  decided 

to  strike  about  north-west  towards  Boma.    After  a  daj's  journey,  during 

vkieh  both  men  and  animals  suffered  severe  hardships  on  account  of  the 

itmgh  ground,  we  got  out  on  a  rolling  mountain  plateau  covered  with 

Htttered  trees  and  grass,  and  with  more  even  ground  than  we  had  had 

far  many  days.    In  places  we  came  across  large  fig-bearing  rubber  trees 

lad  some  dom  and  date  palms  among  patches  of  ground  which  showed 

tridenoes  of  having  been  cultivated  years  ago.     No  signs  of  any  huts 

we  found,  however.     After  four  days'  marching,  we  came  to  a  district 

«sD  populated  and  highly  cultivated,  which  the  natives  called  Boma. 

Iftjor  Austin  went  through  this  country  some  years  ago,  but  did  not 

neoeed  in  getting  into  close  contact  with  the  natives.     In  this  respect 

ivwere  more  fortunate,  as,  after  proving  to  them  that  our  intentions 

We  peaceful  and  friendly,  they  very  quickly  got  over  their  fear  and 

{ithered  around  our  camp,  which  we  made  on  the  top  of  a  rocky  spur 

inning  into  the  mountain  ranges  to  the  south.    The  country  itself  was 

flf  a  most  peculiar  character,  and  the  scenery  was  very  beautiful.     The 

nk  formations  were  very  curious  and  imposing,  some  huge  rocks 

nug  vertically  ont  of  the  plain  to  a  height  of  several  hundred  feet. 

Tbthe  south,  a  rcmge  of  mountains  5000  to  6000  feet  high  formed  a  kind 

sf  half-cirole  around  the  plateau  over  which  we  had  been  travelling. 

Far  io  the  east  Central  peak  was  plainly  visible,  and  to  the  north  the 

Ink   and   imposing   Abyssinian   mountains  loomed   up   in   the  grey 

^1   iatanoe.     To  the  west  and  right  round  us,  fantastic  jagged  rocks  and 

Mlb  gave  US  a  broken  view  of  apparently  endless  plains  covered  with 

which  would  open  up  and  show  us  glimpses  of  green  fields  in 

Down  among  the  hills  and  around  the  huge  granite  rocks 

I  strange  people  had  their  villages  and  plantations.     Some  villages 

were  nestling  on  green  spots  high  up  among  the  mountains  like  birds' 

Bsstsy  ^vrhile  others  would  only  give  us  an  indication  of  their  existence 

tj  little  ribbons  of  smoke  curling  lazily  up  into  the  blue  sky  from  the 

faiests.     Numerous  valleys  and  watercourses  gave  variety  and  a  peculiar 

dbsrmcter  to  the  scenery,  while  the  park-like  appearance  of  the  woods,  the 

absence  of  flies,  and  the  fresh  cool  air  made  the  place  a  perfect  paradise. 

The  people  living  in  this  mountain  fastness  were  strong,  tall,  and 

Iiandsome,  and  seemed  to  be  a  much  superior  race  to  the  Yamboes.     They 

No.  IT.— Fkbruabt,  1905.]  » 
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were  fearless  and  most  decided  iti  their  mannerB,  though  sTispioioiis  of 
any  sign  of  hostility.  Moot  of  the  men  wore  a  pieoe  of  skin  in  front  of 
them  from  some  wild  animal  or  another,  loosely  slung  Ky  a  piece  of  Btring 
over  one  shoulder.  They  must  be  good  hunters,  as  they  had  skins  of 
giraffe,  zebra,  and  vanoua  kinds  of  antelope.  They  seemed  to  have  no 
domestio  animals,  except  goats,  and  lived  ohieiiy  on  agrioitlture.  Better 
diirra  or  oorntields  I  have  never  seen  anywhere*  and  they  seemed  to 
cultivate  every  available  spot.  Villages  and  cultivated  fields  wer« 
hidden  away  in  the  most  romantic  spots  among  the  corners  and  cracks 
of  the  mouiiUins.  The  condition  of  the  crops  was  botintifnl  in  the 
extreme,  and  where  they  could  find  people  enough  to  consume  such 
quantities  of  grain  was  a  mystery.  However,  in  trying  to  secure  » 
guide  in  a  lonely  spot  near  a  small  durra-field  with  only  one  hut  visible, 
we  were  astonished  to  ^nd  ourselves  confronted  with  a  score  of  hand- 
some-looking warriors,  all  fully  armed,  appearing  in  a  moment  as  if 
risen  from  the  ground.  We  had  evidently  been  watched  and  followed 
the  whole  way,  and  apparently  had  a  lot  to  learn  about  the  mysterious 
ways  and  means  of  the  people  of  Boma.  They  were  armed  with  two 
kinds  of  spears — a  long  one  and  a  short  one — and  some  of  them  had  the 
same  murderous  wrist  weapon  which  we  had  seen  on  a  native  at 
Central  peak.  As  to  their  language,  we  learned  some  fifty  words  of  it. 
It  seemed  to  be  peculiarly  their  own,  and  did  not  resemble  the  Yambo, 
Galla,  or  Abyssinian.  They  can  only  count  to  ten,  and  only  a  few  of 
them  were  able  to  give  me  their  names  on  that  many  figures.  They  are 
fond  of  ornaments,  and  wear  a  broad  band  of  red  beads,  with  a  whito 
stripe  down  the  centre  around  their  forehead,  giving  them  a  peculiar 
warlike  ap|>eai'ance.  Some  of  them  appeared  at  the  camp  in  all  their 
war-finery,  painted  and  feathered,  and  looking  like  demons,  hut  never 
at  any  time  did  they  prove  unfriendly  to  us*  They  seemed  to  have  a 
sort  of  stronghold  on  top  of  a  mountain,  400<>  feet  high,  to  the  south  of 
us,  as  they  stopped  the  writer  when  attempting  to  go  up  to  the  top  in 
order  to  get  some  bearings,  I  took  some  photographs  of  these  people, 
from  which  one  gets  a  good  idea  of  them.  I  believe  these  were  the  finit 
and  only  pictures  taken  of  this  tribe.  As  to  their  number,  government^ 
religion,  etc.,  I  am  unable  to  say  anything,  as  we  did  not  stay  among 
them  more  than  a  couple  of  days :  the  food-supply  for  our  men  w 
running  short.  Wo  bought  maize  enongh  from  them  fur  four  day^* 
rations^  but  after  that  they  refused  to  sell  us  any  more,  as  we  could  not 
give  them  salt,  the  only  thing  they  seemed  to  want.  The  Abyssinian 
infiuence  does  not  seem  to  extend  to  these  regions  aa  yet. 

Among  these  hills  several  rivers  have  their  souroe,  enoh  aa  Hm 
Ajuba,  Chilimun,  Neubari,  and  probably  the  Pibor.  This  latter,  kow^ 
ever,  is  to  be  investigated  next  year,  and  I  may  add  that  at  present  I  am 
taking  a  course  of  instruction  from  the  Society's  instraotor,  in  order  to 
perfect  myself  for  this  work. 
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With  regard  to  the  Ajnba  river,  we  found  a  small  dificrepancj 
between  Major  Anstin's  map  and  oar  own.  The  NeubarL  has  a  branch 
which  starts  from  a  point  among  these  hills,  which  Major  Austin  has 
marked  down  as  practically  the  starting-point  of  the  Ajnba  river.  The 
mistake  is  unimportant,  however,  as  both  rivers  are  small  and  of  no 
consequence.  The  Ajuba  river  is  nothing  more  than  a  mud  ditch, 
liaving  water  in  pools  only  in  June.  Elephants  and  other  game  are 
plentifbl  on  the  west  bank. 

The  next  part  of  our  joumej  was  to  the  north,  on  the  western  side 
of  the  Ajuba  river,  and  as  Major  Austin  went  south  on  the  eastern  side 
of  the  same  river  some  years  ago  and  gave  a  very  good  description  of 
the  whole  country,  there  is  little  more  to  be  said  about  it,  as  we  did  not 
find  any  habitations  from  the  time  we  left  Boma  until  we  reached  the 
Akobo  river  again.  This  journey  took  us  four  days,  and  went  through 
rolling  grass  and  wood-covered  country  along  a  row  of  hills  skirting 
tlie  Ajuba  and  Akobo  rivers.  The  country  was  everywhere  of  a  volcanic 
uture.  Here  and  there  we  would  find  a  pile  of  granite  rocks  piled  up 
ia  artistio  disorder,  but  as  a  rule  all  the  rocks  were  lava.  The  soil  was 
^lendid,  and  around  Boma  I  have  no  doubt  that  both  coffee  and  tea 
eoold  be  grown,  ooly  the  place  is  so  far  away  from  any  market  at  present 
tliat  it  would  be  useless  for  settlers.  An  inferior  kind  of  tobacco  is 
grown  everywhere,  which  the  natives  crush,  dry,  and  mix  with  ashes 
•nd  other  ingredients,  whereupon  it  is  made  into  the  shape  of  a  sugar- 
kaf.  Cotton  was  seen  growing  wild  in  places,  and  there  is  no  doubt 
that  by  cultivation  it  might  be  made  a  payiug  industry.  On  the  whole, 
kowever,  the  erratic  climate  does  not  seem  to  offer  any  good  induce- 
awnta  for  any  one  to  try  and  develop  this  particular  part  of  the  Sudan  or 
Abyaainia.  As  the  observations  made  by  this  expedition  unfortunately 
were  very  limited,  it  is  possible  that  closer  investigations  will  show 
lichea  of  soil  and  minerals  which  our  casual  survey  overlooked. 

To  oonclude,  taking  a  general  view  of  the  whole  of  the  country 
which,  we  traversed,  I  will  say,  that  with  regard  to  a  commercial  water- 
way or  connection  between  Abjssinia  and  the  Sudan,  the  Baro  and 
Sobat  rivers  seem  to  be  by  far  the  most  promising,  as  they  are  navigable 
in  specially  built  boats  the  whole  year  round,  as  far  as  Gambela,  a  small 
place  lying  at  the  western  foot  of  the  Abyssinian  highlands,  and  only 
soma  30  miles  from  Grore  in  Abyssinia,  a  town  which  seems  to  be  the 
ma  in  western  trading  centre  in  that  country.  The  country  around 
Ooie  is  excellent,  both  for  agriculture  and  cattle  raising. 

If  the  Sudan  military  post  at  Itang  could  be  removed  to  Gambela,  it 
would  no  doubt  be  the  foundation  of  a  very  profitable  trade  between 
the  two  countries,  Itang  being  too  far  removed,  and  the  road  to  it 
from  Gore  too  difficult,  to  induce  the  Abyssinians  to  undertake  the 
joamey. 

K  2 
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NOTES  ON  AN  IRISH  LAKE  DISTRICT. 

By  O.  J.  B.  HOWABTH. 

In  September  of  1904  I  intended,  while  travelling  in  Gonnemara  and 
the  south  of  the  oonnty  Mayo,  to  make  soundings  in  certain  of  the 
small  loughs  west  of  Lough  Corrib  and  Lough  Mask.  Owing  mainly 
to  the  prevalence  of  high  winds,  I  was  unable  to  carry  out  my  programme 
fully,  but  I  have  thought  my  few  observations  might  be  recorded  in 
view  of  any  future  organized  work  in  this  district. 

My  soundings  were  made  along  sections  between  defined  points,  and 
have  been  plotted  on  the  6-inch  Ordnanoe  map.  I  went  prepared  to 
sound,  photograph,  and  compile  notes  on  the  structure  of  the  lake- 
basins.  My  sounding-lines  were  similar  to  those  used  by  Dr.  Hill  and 
Mr.  Heawood  in  the  English  Lake  District,  and  the  lead  weighed 
4]^  lbs.  I  had  covered  it  with  a  netting  of  tarred  cord,  with  a  view 
of  minimizing  the  risk  of  damaging  the  paint  of  boats ;  this  had  the 
unanticipated  result  that  the  lead  nearly  always  came  up  coated  with 
the  sediment  of  the  bottom. 

For  the  purpose  of  the  few  general  notes  which  follow,  the  northern, 
southern,  and  western  boundaries  of  my  district  may  be  taken  respec- 
tively as  Clew  bay,  Galway  bay,  and  the  coast  between  these  inlets. 
This  is  perhaps  the  most  striking  portion  of  the  western  lake  region  of 
Ireland.  From  the  south  shore  of  Clew  bay  rises  the  isolated  quartzite 
cone  of  Groagh  Patrick,  2510  feet  in  height.  A  gently  undulating  area 
of  bog,  with  a  few  small  loughs,  extends  south  from  it  to  the  Mweelrea 
and  Sheefry  groups.  These  are  of  various  Silurian  rooks,  and  separated 
by  the  Bundorragha  river,  draining  Loughs  Gunnel,  Glencullin,  Dhu- 
lougb,  and  Finn,  south  to  the  Eillary  harbour,  a  fine  hill-bound  inlet 
of  the  Atlantic.  Evidence  of  glacial  work  is  abundant  in  the  moraines 
along  the  Killary  and  in  the  striated  rocks  about  Dhulough.  South 
again  the  bogs  reappear,  and  then  from  their  midst  the  Twelve  Pins  or 
Bens  rise  sharply  like  an  island,  bold  quartzit'C  hills  reaching  2556  feet 
of  altitude.  A  chain  of  considerable  loughs,  Inagh,  Derryclare*  and 
Ballynahincb,  winds  about  their  base  on  the  east  and  south;  westward 
they  sink  more  gently  to  the  sea.  The  eye  travels  south  from  them 
towards  Galway  bay  over  a  remarkable  boggy  tract  sown  with  small 
loughs,  the  coDuectioDs  of  which  are  largely  below  the  surface.  A  few- 
low  hills  appear  towards  the  bay.  East  of  the  Pins  (the  bog  inter- 
vening) the  quartzite  Maamturks  and  Gorkogemores  extend  towards 
Lough  Corrib,  and  east  of  the  Killary  are  the  table-topped  Partry 
mountains  and  other  hills  extending  to  Lough  Mask. 

The  lakes  of  this  district  seem  to  fall  into  two  broad  divisions,  which 
may  be  called  bog-loughs  and  mountain-loughs.  The  first  class,  of 
which  the  largest  examples  are   the   Inagh-Ballynahinch  chain,  are 
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irr^nlar  of  ontlme,  studded  with  ifllands  when  of  any  great  extent, 
and  obyionaly  ahallow,  with  flat  or  gently  sloping  shores.  In  this 
class  a  sabdivision  must  be  made,  for  the  lakes  of  whioh  the 
Ballynahinch  chain  are  examples  really  occupy  the  boggy  bottoms  of 
broad  TaHeys  between  hills,  while  the  innumerable  little  loughs  in  the 
south- west  of  the  country  are  merely  pools  in  the  plain  bog  occupy- 
iog  no  defined  valleys.  The  only  examples  of  mountain-loughs 
txceeding  a  mile  in  length  are  Dhulough,  Nafooey,  Fee,  and  Eylemore. 
Of  tiiese,  Dhulough  I  have  already  located ;  Nafooey  lies  among  the 
bills  east  of  the  Killary ;  Fee  is  rather  over  a  mile  south  of  the  Eillary, 
and  Eylemore  lies  south-west  of  this,  between  the  Pins  and  Leamna- 
lialtia  mountain.  Islands  (other  than  mere  rocks),  where  occurring  in 
ill  the  loughs,  are  thickly  covered  with  stunted  trees  and  shrubs,  and 
tba  same  is  true  in  a  modified  degree  of  a  peninsula  on  the  north  shore 
of  Lough  Fee  and  two  on  the  south  shore  of  Nafooey;  whereas  wood 
11  almost  wholly  wanting  elsewhere  in  this  district,  except  in  rare 
trtificial  plantations.  My  soundings  are  confined  to  Dhulough,  GlenculHo, 
iiid  Nafooey. 

Dhulough,  which   lies   north-west    and    south-east,  is   1    mile    1470 

ytrds  in  length.     It  is  oblong,  and  its  extreme  breadth  of  800  yards 

is  found  in  the  upper  part,  but   two-thirds    of  the   distance  down  it 

narrows  to  800  feet  by  the  incidence  of  two  rocky  points  opposite  one 

another.      East  and  west  the  hills  fall  sharply  into  it,  the  slope  easing 

T<ny  slightly,  and  there  is  no  beach  except  in  one  or  two  small  bays. 

At  the  upper  end  there  are  beaches  of  very  small  rock  fragments,  and  a 

ibort  stream  falls  in  from  Lough  Olencullin,  about  230  yards  distant 

in  a  straight  line.     The  surface   levels  by   the  Ordnance   map,  from 

eilenlations  in  November,  1896,   are,  of  Dhulough  108*5  feet,  and  of 

OlflQcallin  128*2  feet,  but  a  former  calculation  made  the  latter  figure 

136.     I  was  told  that  the  level  varied  greatly.     I  dare  say  the  eastern 

fknk  of  Mweelrea  is! exceptionally  rainy,  as  the  mountain  directly  faces 

tbe  sea,  and  from  the^midst  of  a  storm  at  Dhulough,  with  a  westerly 

viiid«  I  often  saw  olear  sky  to  the  north. 

At  the  lower  end  of  Dhulough  the  shore  is  low,  for  the  Bundorragha 
nrer  flows  out  and  the  Glenummera  enters  from  a  valley  between  the 
Sktetrj  mountains  and  Ben  Creggan.  The  beach  here  is  sandy.  On 
tiie  east  side  the  shore-line  is  partly  artificial,  being  built  up  to  carry 
s  road.  Besides  the  streams  mentioned,  a  minor  one  enters  the  lough 
at  the  north-west  corner  from  the  fine  cliff-bound  glen  under  Ben  Lug- 
more,  where  a  bog  obviously  occupies  the  bed  of  a  drained  tarn ;  and 
several  fall  in  from  the  Sheefry,  which  has  many  springs.  In  the 
■orth-eastem  angle  is  an  island,  which  is  omitted  in  the  1901  revision 
of  ihe  6-inoh  Ordnance  map. 

The  name  Dhulough  signifies  black  lake,  and  fromlthe  hills^the 
water  has  a  curiously  dark  appearance.    As  in^all  these  loughs,  it^is  not 


174  NOTIS  ON  AN  IBISH  L4EI  DISTBICT. 

dear,  and  bubbleB  brown  under  the  oar.  There  is  very  litUe  vegeta- 
tion in  the  longh.  The  bottom  I  foand  to  oonsbt  of  a  dark-brown  grit 
or  disintegrated  peaty  matter,  with  one  notable  ezoeptiony  for  at  the 
sounding  of  121  feet  on  the  west  side  towards  the  middle  the  lesd 
brought  np  a  fine  bright  yellow  slime.  The  line  of  greatest  depths, 
indicated  by  the  broken  line  on  the  map  (Fig.  L),  appears  to  swing 
regularly  towards  the  steepor  shore.  The  sections  (Fig.  II.)  reveal  a 
continuation  of  the  sharp  slope  of  the  hills,  with  a  tendency,  best 
marked  at  the  southern  end,  to  an  almost  flat  floor  at  depths  about 
100  feet.  The  deepest  soundings  (164  and  150  feet)  fell  naturally 
about  the  middle  of  the  upper  and  wider  part  of  the  lough.  No  oon- 
siderable  shallow  bank  was  observed  except  at  the  north-western  comer, 
where  one  is  formed,  I  think,  by  the  deposits  of  the  torrent  from  Ben 
Lugmore.  The  two  main  streams  entering  the  lough,  namely,  that 
from  Qlenoullin  and  the  Glenummera,  form  no  deltas  or  shallows.  The 
OlencuUin  stream  is  cleared  b}^  its  course  through  that  lough,  while 
the  Olenummera  comes  down  through  a  flat-floared  valley,  and  enteis 
Dhulough  by  a  deep  quiet  channel  several  hundred  yards  in  length. 
There  are,  it  is  true,  slight  banks  of  sand  to  right  and  left  of  its  mouth, 
but  the  first  soundiog  marked  from  the  point  A  (Fig.  I.)  outward  was 
61  feet. 

Lough  GlencuUin  lies  west-north-west  and  east-south-east,  is  about 
1340  yards  in  length,  and  nearly  600  yards  in  extreme  width.  It  differs 
greatly  from  Dhulough ;  in  fact,  here,  I  think,  the  two  types  of  bog- 
longh  and  mountain-longh  exist  side  by  side.  The  form  is  irreg^ular, 
two  considerable  bays  occurring  at  the  lower  end.  The  main  stream 
enters  at  the  top  through  a  deep  and  tortuous  channel,  having  descended 
from  Lough  Callen  in  a  series  of  cascades.  An  offshoot  of  the  stream 
from  the  glen  under  Ben  Lugmore  runs  into  the  southern  bay.  There 
are  two  islands  in  the  lough,  and  a  oonsiderable  bed  of  tall  reeds  at  tht 
upper  end.  The  shores  are  either  boggy  or  rooky,  but  a  slight  beaok 
of  small  fragments  oocurs  at  the  upper  end.  Although  my  soundings 
were  made  only  on  two  sections  in  the  upper  part,  I  see  no  reason  to 
suppose,  from  the  general  appearance  of  the  lough,  that  any  depth  greatly 
exceeding  my  deepest  souading  of  27  feet  would  be  found  elsewhere. 

Lough  Nafooey  lies  almost  exactly  west  and  east  at  an  elevation 
by  the  ordnance  survey  of  93*7  feet.  It  is  about  100  feet  over 
2j^  miles  in  length,  and  about  50  feet  over  half  a  mile  in  extreme 
width.  Abrupt  flat-topped  hills  fiank  the  straight  valley  of  which  it 
occupies  part  to  north  and  south,  reaching  1800  to  2000  feet  on  the 
north,  and  1500  to  1900  feet  on  the  south.  The  lough  is  oblong  and 
rather  regular  in  form,  except  that  the  southern  shore  is  broken  in  the 
lower  and  wider  half  by  one  considerable  peninsula,  with  a  rocky  island 
off  it,  and  by  one  smaller  one  (at  the  point  0  in  the  diagram,  this  pro- 
jection being  a  slight  elevation  almost  insulated  by  marshy  ground). 
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Most  of  the  south  shore  is  bordered  by  a  patch  of  igneous  rocks  in  the 
midst  of  the  Silurian.  Striated  rocks  show  an  ice-flow  approximating 
to  a  line  down  the  existing  vallej.  The  Owenbwee  or  Fooey  river 
enters  at  the  head  through  a  flat  alluvial  valley,  another  smaller  stream 
comes  down  from  the  south-west  in  a  pretty  cascade  and  enters  close  by, 
and  a  third  stream  enters  from  a  considerable  glen  just  below  the 
south-western  comer.  The  only  other  streams  of  consequence  entering 
the  lough  are  two  on  the  north  side.  The  river  Finny  flows  out  at  the 
foot  through  a  boggy  valley  to  Lough  Mask.  At  the  upper  end  there 
is  an  extensive  beach  of  fine  sand,  and  a  similar  but  slighter  one  about 
the  mouth  of  the  eastern  stream  on  the  north  side ;  elsewhere  the  slight 
beaches  which  occur  are  of  rocky  fragments.  The  flanks  of  the  igneous 
hills  on  the  south  are  strewn  with  large  detached  boulders,  a  number  of 
which  have  fallen  into  the  lough,  forming,  off  the  shore  between  the 
peninsulas,  a  regular  line  of  reefs,  with  deep  water  round  them.  As 
far  as  my  soundings  went  west  of  the  large  peninsula,  the  deepest  part 
of  the  trough  and  the  sharper  slope  is  on  the  south  side,  which  acoords 
with  the  relative  slope  of  the  flanking  hills.  At  the  upper  end,  however, 
I  expect  the  case  would  be  opposite.  My  deepest  sounding  was  148  feet 
in  my  uppermost  section,  but  I  anticipated  deeper  water  above.  On  the 
lower  sections  the  floor  of  the  trough  appeared  almost  flat,  as  in  Dhulough. 

I  have  alluded  to  the  sandy  beaches  at  the  head  and  on  the  north 
shore  of  the  lough.  The  main  stream  through  the  alluvial  valley  at 
the  head  flows  over  a  sandy  bed,  but  how  far  the  sandbank  continues 
beneath  the  surface  of  the  lake  I  am  of  course  ignorant.  Such  a  bank 
is,  however,  exceedingly  well  developed  off,  and  mainly  east  of,  the 
eastern  stream  on  the  north  side.  Here  a  depth  of  only  12  feet  was 
found  300  yards  from  the  shore,  after  which  the  slope  becomes  sudden ; 
it  may  be  even  more  sudden  than  the  section  indicates,  for  this  was 
one  of  the  interesting  questions  which  came  before  us  and  bad  to  be  left 
uninvestigated.  Another  was  that  the  western  stream,  from  an  imme- 
diately adjacent  glen,  brings  down  no  such  deposit,  although  rapid  and 
of  considerable  volume ;  its  mouth  is  rocky,  and  there  is  practically 
no  shoal  water  off  it. 

I  am  indebted  to  Mr.  E.  Heawood  for  his  practical  interest  in  this 
work  both  before  and  after  its  execution. 


LIEUT.  BOYD  ALEXANDER'S  EXPEDITION  THROUGH 
NIGERIA.* 

The  following  communication  has  been  received  by  the  Secretary  from 

Lieut.  Boyd  Alexander;  it  is  dated  **  Lake  Chad,  October  30,  1904: " 

"  A  good  deal  has  happened  since  I  last  wrote  to  you  from  Lokoja 

*  See  Journal,  vol.  24,  p.  589.     Since  the  above  letter  was  written,  the  regrettable 
news  of  Capt.  Claud  Alexander's  death  has  been  received. 
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in  July  last.    No  doubt  you  will  be  interested  to  have  a  rough  outline 
of  oar  progreM  and  what  has  been  done  since  the  expedition  left  Ibi. 

"The  river  column,  conaiBting  of  the  two  steel  boats  and  several 
canoes  in  charge  of  Lopes,  my  Portuguese  collector,  and  manned  by 
nitive  porters,  left  Ibi  for  Ashaka  on  the  upper  Oongola  on  June  30. 
rbis  journey  was  eventually  aooomplished,  but  not  without  consider- 
able diffioulties.  Heavy  rain-storms  often  delayed  progress.  Near 
the  mouth  of  the  Oongola,  the  Bassama  tribe,  who  inhabit  the  left 
bank  of  the  Benue,  attempted  a  night  raid  on  the  boats,  but  this  was 
discovered  in  time  by  the  sentry.  On  the  lower  reaches  of  the  Gongola, 
the  natives,  owing  to  severe  famine  and  recent  military  operations, 
were  in  a  state  of  starvation,  and  consequently  no  food  could  be  obtained 
for  the  column.  On  July  30,  Kombe,  about  60  miles  from  the  mouth, 
was  reached,  when  the  real  trouble  of  navigation  commenced.  At  this 
point  the  river  narrows  considerably  to  a  width  of  about  150  yards. 
The  bed  becomes  rocky  and  the  current  strong,  being  reckoned  at 
9  miles  per  hour.  It  was  here  that  the  first  rapid  was  encountered, 
which  involved  the  boats  being  towed  from  the  bank  for  a  distance  of 
2  nules.  Beyond  Eombe  more  rapids  were  met  with,  and  the  boats 
again  had  to  be  towed  for  a  distance  of  6  miles,  while  the  long  cane 
and  overhanging  trees  increased  the  difficulty  of  this  operation.  On 
August  1 1  the  vicinity  of  the  Bima  hills  was  reached,  and  the  boats 
again  had  to  be  towed  for  another  4  miles.  Four  days  later  the  boats 
anived  safely  at  Ashaka,  and  were  successfully  taken  to  pieces  by 
my  collector.  The  Gongola  is  subject,  like  all  the  smaller  rivers  out 
hare,  to  a  very  sudden  rise  and  fall.  Our  boats  got  up  just  at  the  right 
time — in  July — in  order  to  catch  the  flood.  In  August  the  river  falls 
rapidly ;  by  the  end  of  September  it  again  becomes  fordable. 

••  On  August  24  Gosling  arrived,  after  a  successful  journey  through 
iiie  Gongola  district.  On  August  30  a  forward  movement  was  made  on 
to  Gujiha — a  good  three  days'  march  over  a  bad  road,  in  many 
placee  nothing  more  than  a  quagmire.  Each  section  of  the  boats 
via  carried  by  four  men,  by  means  of  two  bamboo  poles  put  through 
rings  on  each  gunwale.  By  September  7  both  boats  and  a  consider- 
ate number  of  stores  had  been  safely  transported  to  Gujiba.  Two 
days  later.  Gosling  with  the  two  boats  left  for  Geidam,  followed  by 
the  collector  with  the  rest  of  the  expedition  goods.  Geidam  is  a 
good  five  days  (120  miles)  to  the  north-east  of  Gujiba,  and  is  situated 
about  a  mile  from  the  river  Komadugu.  It  is  an  important  caravan 
centre,  the  goods  from  Kano  coming  this  way  to  Kuka.  On  the  banks 
of  the  river  the  boats  were  put  together  again,  and  the  journey  down  to 
To  was  commenced  on  September  24.  Gosling  accompanied  the  boats, 
while  the  ooUeotor  left  by  road,  which  frequently  touches  the  river, 
and  this  enabled  junctions  at  various  plaoes  to  be  effected  between  the 
river  and  land  columns.    Important  zoological  collections  were  made 
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along  the  route  bj  my  oollector.  Nofehing  ooourred  to  impede  the 
progreBS  of  the  boats,  and  Yo  was  safely  reached  on  October  3.  Yo 
is  close  to  the  river,  and  is  nine  hours  by  our  boats  to  Bosso,  at  the 
entrance  of  the  lake. 

**  The  journey  down  the  Eomadugu  was  in  every  way  satisfactory. 
Owing  to  the  slow  current  (never  more  than  2j^  mUes)  and  its  sandy 
bed,  no  snags,  etc.,  blocked  the  stream.  This  river  is  very  tortuous, 
having  an  average  width  of  40  yards,  and  with  its  low  open  banks  in 
places  clothed  by  thorny  acacia  good  landings  can  be  effected.  From 
August  to  the  middle  of  December  the  river  has  plenty  of  water,  6  to 
7  feet  being  the  average  depth ;  but  after  that  time  a  rapid  fall  takes 
place,  and  the  river  then  becomes  in  places  nothing  more  than  a  sandy 
bed.  I  think  this  is  all  I  have  to  tell  you  about  the  river  column  at 
present.  The  boats  have  already  been  on  Lake  Chad ;  two  have  proved 
themselves  to  be  satisfactory  in  every  way. 

« My  brother  tells  me  that  he  wrote  to  you  from  Bauchi  about  the 
survey  work  which  was  commenced  at  Ibi,  so  I  will  give  you  a  rough 
outline  of  what  he  and  Mr.  Talbot  have  done  sinoe.  From  Bauchi  the 
course  taken  was  by  Gombi  and  Daraso  right  up  into  the  Kerre-kerre 
country,  and  from  thence  down  the  Gtongola  to  Ashaka,  where  they 
arrived  on  August  17.  The  original  scheme  of  triangulation  in  the 
Tonga  district  had  to  be  abandoned,  owing  to  the  severe  famine  in  the 
country — in  fact,  all  along  this  has  been  one  of  the  greatest  difiSculties 
the  survey  party  has  had  to  contend  with.  On  several  occasions  my 
brother  had  to  go  long  distances  out  of  his  course  in  order  to  get  8up«  j 
plies  for  his  men.  On  August  19  Talbot  left  for  Bima,  and  from  there  ' 
penetrated  into  the  Marghi  country',  but  not  without  difficulty  and 
opposition  from  the  natives.  In  the  mean  time  my  brother  traversed 
ihe  Gujiba  Maigumeri  road,  and  eventually  effected  a  junction  with 
Talbot  aboat  three  days  to  the  south-east  of  Maidaguri.  Up  to  then 
much  useful  work  had  been  accomplished,  but  it  had  entailed  arduous 
work.  In  the  Marghi  country  the  hills  ceased,  and  heavy  bush  clearing 
had  to  be  carried  out,  over  a  hundred  men  being  employed  for  the  purpose. 

**  I  am  leaving  Yo  to-morrow  on  my  way  to  Kuka  to  meet  my 
brother  and  Talbot,  and  also  to  select  a  base  for  the  boats  on  Lake 
Chad  between  this  place  and  Euka.  It  is  not  safe  to  keep  the  boats 
much  loDger  at  Yo,  owing  to  the  falling  of  the  river." 


JOMOKANGKAR. 

By  M^or  C.  F.  CLOSE,  CM.Q..  R.E. 
The  maps  of  the  Til>et  mission  are  now  being  drawn  in  the  Survey  of 
India  offices  at  Dehra  Dud.     A  very  interesting  result  of  the  process  of 
drawing  the  new  maps  and  examining  the  old  has  been  the  identifica- 
tion of  a  i>eak  to  which  the  name  Jomokangkar  undoubtedly  belougs. 
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The  offioen  of  the  Snryey  of  India  who  have  lately  been  at  work  in 
Tibet  report  that  the  old  explorer  A-E  (Krishna)  was  very  aocurate 
and  reliable.  His  work,  whioh  was  carried  oat  under  considerable 
diffioalties,  has  well  stood  the  test  of  the  reoent  sarvey  operations. 
A-E  was  a  survey  explorer  from  1869  to  1884;  he  has  always 
deservedly  been  held  in  esteem  by  the  geographical  world. 

Now,  in  a  map  published  by  the  Survey  of  India  in  1872,  to 
illastrate  A-K's  explorations,  there  will  be  found  a  mountain  marked 
"  Jhomogangar  Snowy  Peak,'*  of  which  the  position  is  lat.  29°  60'  N., 
long.  89''  50'  E.  (about  215  miles  north-east  of  Everest).  This  fact 
a|ipearB  to  have  escaped  the  notice  of  those  who  have  recently  discnssed 
IIiiB  question  of  nomenclature.  The  name  Jhomogangar  has  been 
printed  on  all  subsequent  maps  of  this  region.  For  instance,  on  the 
Korth-Eastem  Frontier  Sheet,  No.  6,  scale  8  miles  to  1  inch,  will  be 
aeen  the  words,  **  Jhomogangar  Snow  Peak  :  very  high." 

Let  us  now  turn  to  the  General  Report  of  the  G.T.  Survey  of  India 
br  1873-74  by  General  Walker.  Attached  to  this  is  an  appendix 
entitled  "Account  of  Trans-Himalaya  Explorations  during  1873-74.** 
Fliges  iii.  to  viii.,  written  by  Major  Montgomerie,  himself  a  very  well- 
known  frontier  explorer,  describe  A-K's  exploration.  On  page  iv.  of 
this  narrative  occurs  the  following  passage : — 

**  On  January  6  they  reached  Dang  Chaka,  15,700  feet  alx)ve  sea-level. 
About  10  miles  to  the  east  there  is  a  lofty  snowy  peak  called  Jhomo- 
gmgar,  somewhat  of  the  same  shape  as  the  Eailds  peak  near  M4nsarowar ; 
H  is  a  noted  object  of  worship,  being  considered  as  a  female  divinity." 

As  geographical  evidence,  the  above  may  be  preferred  to  anything 
{Rodnoed  by  Sarat  Chandra  Das,  on  whose  authority  the  identification 
of  Everest  with  Jomokangkar  mainly  rests.  Colonel  Waddel),  who 
ispported  this  identification  in  his  book,  '  In  the  Ilimalayas,'  produced 
M  fresh  evidence.  It  is  to  be  noted  that  Sarat  Chandra  Das,  though 
a  traveller,  was  no  surveyor. 

As  r^ards  the  accomplished  surveyor,  A-K,  he  was  half  Tibetan 
hj  birthy  a  native  of  Milam,  on  the  Tibet  border  of  Kumaon,  and  spoke 
Tibetan  perfectly. 

It  appears,  therefore,  that  either  there  are  two  great  peaks  to  which 
the  natives  have  given  the  same  name,  or  Sarat  Chandra  Das  was 
mistaken;  and  the  relative  probability  of  these  alternatives  can  be 
decided  in  the  light  of  the  facts  mentioned  above. 

This  note  is  written,  not  for  the  purpose  of  stirring  afresh  a  con- 
troversy whioh  was  summed  up  to  the  satisfaction  of  most  geographers 
by  Mr.  Douglas  Freshfield  in  his  letter  to  Nature  of  November  24  last, 
but  iolely  for  the  purpose  of  drawing  attention  to  facts  which  had 
slipped  out  of  remembrance,  and  which  have  been  again  brought  to 
light  by  the  officers  of  the  Survey  of  India. 
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THE  SUBMARINE  GREAT  CANON  OF  THE  HUDSON  RIVER. 

By  J.  W.  SPENCER,  ▲.!£,  PfaJD.,  r.Q.S. 
Pbefacb. 
The  gubmarine  cafion  off  Cape  Verde,  worked  out  in  a  splendid  manner  by  Mr. 
Henry  Benest,  has  already  appeared  in  ibis  Jourwd.  Tbat  of  tbe  Congo  wai 
described  earlier  in  Scotland  by  Mr.  J.  Y.  Buchanan.  Tbe  **  Bottomless  Pit"  and 
Fos  de  Cap  Breton  were  also  shown  as  to  their  parts.  Scattered  discoveries  of 
drowned  Tsiieys  are  many.  Great  systems  have  been  worked  out  by  Prof.  Edward 
HqII,  Dr.  Fridtjof  Nanseo,  and  the  writer ;  but  the  details  of  the  cafioos  are  not 
so  well  known  for  want  of  fuller  soundings.  Now,  the  magmficent  cailon  of  the 
Hudson  river  is  revealed  to  great  depths,  with  the  advantage  that  it  is  situated  at 
the  door  of  the  American  continent  in  place  of  in  an  obscure  comer;  in  a  region  of 
known  geology  where  its  age  can  be  determined;  and  in  a  locality  particularly 
devoid  of  late  tectonic  disturbances,  so  that  it  throws  much  new  light  on  the 
question  of  submarine  valleys,  and  involves  principles  as  important  to  Europe  as 
to  America,  which  justifies  the  original  description  appearing  simultaneously  in 
Britain  as  in  America  {American  Journal  of  Science).  An  abstract  of  this  paper 
in  advance  was  read  before  the  International  (Geographical  Congress  (Washington, 
D.C.,  September,  1904). 

An  Account  of  what  has  been  done  before  this  Date. 

The  early  work  of  the  Coast  Survey  brought  to  light  a  depression  extending 
from  near  New  York  to  the  border  of  the  continental  shelf.  Prof.  J.  D.  Dana  was 
the  first  to  recognize  this  feature  as  the  submerged  channel  of  the  Hudson  river, 
formed  when  the  continent  stood  at  a  greater  altitude  above  the  sea  than  it  does 
now.  So  much  importance  did  he  attach  to  it,  as  evidence  of  terrestrial  oscillations, 
that  a  map  of  it  appeared  in  all  the  editions  of  his  *  Manual  of  Geology,'  since  1868, 
but  only  in  the  latest  edition  (1895)  was  it  shown  to  reach  to  a  greater  depth  than 
720  feet.  In  the  last  revision  the  upper  channel  and  the  canon  sections  art 
distinguished,  the  latter  to  a  depth  of  over  2000  feet.  But  the  discovery  of  the 
cailon  was  first  announced  by  Prof.  A.  Lindenkohl  in  1885,*  and  further  disouased 
in  1891.t  He  found  that  it  reached  to  a  depth  of  2844  feet,  where  the  adjacent 
continental  shelf  was  submerged  to  only  420  feet — ^a  gorge  of  2400  feet  in  depth. 
From  the  soundings  beyond  the  deep  point,  he  at  first  thought  a  bar  of  1600  fbd 
in  height  crossed  the  mouth  of  the  cafion. 

In  1889  I  pointed  out  that  this  cafion,  along  with  those  at  the  mouth  of  tha 
Gulf  of  St.  Lawrence  and  of  the  Maine,  could  be  taken  as  yardsticks  in  meaauriag 
tbe  late  continental  elevation  to  the  extent  of  3000  to  3600  feet  lliis  was  in  tha 
second  paper  published  by  the  Geological  Society  of  America,  the  first  being  by 
Prof.  Dana.J 

A  few  months  later  Dr.  Warren  Upham  cited  the  Hudson  cafion  among  the 
evidence  he  brought  together  to  show  that  elevation  was  the  cause  of  the  glacial 
period.§  In  it  he  attributed  the  apparent  bar  to  the  action  of  coast-wise  wave-wash 
during  the  subsidence  of  the  continent  after  the  formation  of  the  gorge.    Though 

*  Am.  Jour.  Se.^  III.,  vol.  29,  pp.  475-480  (1885). 

t  Ibid.,  vol.  41,  pp.  489-499  (1891). 

X  **  The  High  Continental  Elevation  preceding  the  Pleistocene  Period,"  BM,  OeoL 
Soe.  Am.,  vol.  1,  pp.  65-70  (1890). 

§  Bull.  Qeol.  8oc.  Am.,  vol.  1,  p.  563 ;  also  Geol  Mag.  Lond.,  III.,  voL  7,  p.  494 
(1890). 
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this  bar  was  a  large  order  for  waTe-action,  it  was  the  only  reawmable  ezplaaaUon 
of  the  deep  hole,  if  suoh  it  were,  as  suggested  by  the  Coast  Survey  chart. 

Again,  in  1890  Prof.  Dana  published  a  paper,*  in  which  he  says  that  the 
channel  "affords  strong  evidence  of  the  river  origin,  and  therefore  the  whole 
channel  up  to  New  York  was  once  the  coarse  of  the  Hudson."  In  the  last  option 
of  his  Manual  he  further  says  (p.  948)  that  the  former  emergence  of  the  con- 
tinental border  now  sunken  is  proved  by  the  Hudson  submerged  valley,  citing  also 
the  cases  of  the  cafions  of  the  gulfs  of  St.  Lawrence  and  Maine,  mentioned  above, 
as  evidence  of  the  elevation  of  the  region  in  the  glacial  period  to  at  least  3000  feet. 
It  may  be  here  stated  that  Prot  Dana,  on  seeing  my  account  of  the  submarine 
valleys  of  the  West  Indian  region,  wrote  to  Prof.  Lindenkohl,  who  replied  tbat 
he  was  not  aware  of  them,  and  hence  the  note  in  his  Manual  concerning  them 
(p.  949).  Prof.  Lindenkohl,  however,  later  accepted  my  interpretation  of  the 
much  deeper  valleys  t  which  Dana  doubted,  cdlifirmed  by  Prof.  Lindenkohrs  want 
of  knowledge  at  the  time,  though  Prof.  Dana  accepted  my  St.  Lawrence  caiion  to 
3600  feet  below  sea-level. 

In  1897  I  read  a  paper  before  the  British  Association,  stating  that  with  the 
very  insufficient  soundings,  the  Hudsonian  valley  was  recognisable  to  a  depth 
of  12,000  feet,t  illustratiog  bow  we  may  anticipate  where  cafions  may  be 
found.  This  paper,$  amplified  into  *'  The  Submarine  Valleys  off  the  American 
Coast  *'  in  1902,  taking  such  phenomena  as  a  whole,  showed  there  was  accumn- 
lative  evidence  suggesting  that  these  submarine  features  were  gauges  for  measuring 
the  late  great  continental  elevation. 

The  most  recent  discussion,  including  that  of  the  Hudsonian  channel  (1904),  is 
in  Dr.  F.  Nansen's  epoch-making  monograph  on  "  Continental  Shelves  and  Previous 
Oecillations  of  Shore  Lines,"  li  reserved  for  later  consideration. 

Thb  Hudsonian  Canon. 

The  channel  described  by  Lindenkohl  begins  about  10  miles  off  Sandy  Hook, 
and  extends  for  93  miles  before  it  plunges  into  the  cafion.  Land  miles,  and  not 
sea  miles,  will  be  used  throughout  this  paper.  At  its  head,  opposite  Sandy  Hook, 
the  channel  is  buried  by  the  sand  of  the  coast- wiee  drift-forming  bars,  though 
nearer  New  York  it  is  much  deeper.  Lindenkohl  had  deecribed  the  depth  of  the 
cafioQ  to  2844  feet  below  sea-level,  with  a  bar  in  front,  and  no  further  information 
is  shown  on  the  U.S.  Coast  Survey  charts.  In  revising  my  last-mentioned  paper, 
I  found  much  additional  data  on  the  charts  issued  by  the  Hydrographic  Office, 
greatly  strengthoDiog  the  evidence  of  the  continuation  of  the  Hudsonian  valley, 
extending  down  the  continental  slope  to  great  depths.  But  on  the  British  charts 
I  made  a  most  astounding  find  of  three  soundings  of  459,  801,  and  229  fathoms. 
The  position  of  the  459  and  of  the  801  soundings  of  the  British  chart  so  closely 
coincided  with  those  of  the  Coast  Survey  chart  IF  at  213  and  345  fathom  points  that 
they  could  not  have  been  represented  on  the  same  charts.  Thus  the  British  chart 
showed  no  barrier  to  the  cafion,  and  very  greatly  increased  the  known  depth  of 

*  **  Long  Island  Sound  in  the  Qoateraary  Era,  with  Ol)f|eryations  on  the  Submarine 
Hudson  River  Channel,"  Am.  Jour.  8e.,  HI.,  vol.  40,  p.  425  (1890). 

t  BuU,  Geol  8oc,  Am.,  vol.  14,  p.  226  (1903). 

X  Ibid.,  pp.  207-226.  §  Ibid. 

li  **  The  Bathymetrical  Features  of  the  North  Polar  Seas,  with  a  Discussion  of  the 
Continental  Shelves  and  Previous  Oscillations  of  Shore  Lines,"  by  Fridljof  Nansen, 
Quarto,  pp.  1  -232,  plates  28.  Published  in  Englisli  by  the  Fridtjof  Xansen  Fund  for 
the  Advancement  of  Science,  Christiania,  1904. 

T  Coast  Survey  Chart,  No.  8.    B.A.  Chart,  No.  2480. 
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the  narrow  gorge,  farther  defined  by  the  229-£ithoin  point.  The  extraordinary 
cie|>tli  would  haTe  been  startling  had  it  not  been  anticipated  in  all  of  my  long 
Mffof  of  analyaee  of  snbmarine  Talieye.  Both  eeriee  of  soundings  were  correct,  the 
deeper  ones  having  been  made  by  Lieut.-Gom.  Z.  L.  Tanner  *  in  1883,  in  the  Fish 
Gommission  steamer  Albatro§$.  The  older  soundings  hsd  been  retained  on  the 
GgmI  Sorrey  charts. 

The  cafion  of  the  Hudson  river  may  now  be  extended  and  revised  as  follows : 
Tbe  mean  edge  of  the  continental  border  may  be  taken  at  a  depth  of  450  to  500 
fat  below  se»-level.  The  head  of  the  cafion,  in  a  direct  line  backward  of  the 
edge  of  the  shel^  is  20  miles,  but  its  course  is  somewhat  longer.  The  upper 
has  a  depih  of  42  feet  in  the  very  level  sandy  plalo,  which  is  then  sub- 
to  only  288  feet  (though  100  miles  from  New  York  harbour).  Al  this 
paint  there  is  an  abrupt  descent  from  the  bed  of  the  upper  part  to  1098  feet  in 
tks  cafion,  within  the  distance  of  about  a  mile.  The  gorge  soon  deepens  to  1242 
iMt,  where  cross-section  A  is  taken. 

The  canon  extends  nearly  due  east  for  6  miles,  where  its  depth  reaches  to  1662 

fest.     It  then  bends  sharply  at  right  angles  to  the  south,  and  at  12  miles  from  its 

kssd  a  narrow  inner  gorge  deecends   from  1770  to  2292  feet  (in  a  distance  of 

l-S  mileX  where  the  broad  outer  cafion  attains  a  depth  of  only  1500  feet  below 

sa level.     Here  the  shelf  is  submerged  about  250  feet;   accordlDgly  the  outer 

aid  inner  csfioos  have  respective  depths  of  1250  and  2050  feet.    A  cross-section 

h  shown  in  Fig.  B  (added  since  paper  went  to  press),  which  is  located  near  the 

aoondings  of  2292  feet  shown  on  the  map  and  loDgitudinal  section.     Here  the 

csikni  turns  again  at  nearly  right  angles  towards  the  east,  though  farther  on  it 

bnda  slightly  south-eastward.     A  depth  of  2640  feet  is  reached  in  18  miles 

^ere  cross-section  B  is  taken.     At  23  miles  the  depth  is  2844  feet,  and  at 

2^5  miles  is  the  position  of  the  213-fathom  sounding,  which  was  supposed  to 

bsve  indicated  a  bar,  and  close  against  which  is  the  discovered  sounding  of  459 

fctkoms,  as  shown  in  the  precipitous  wall  in  cross-section  C.    Nearly  midway 

Wtween  these  sotmdings  is  one  of  457  fathoms  (the  last  two  not  being  situated 

fdle  in  the  centre  of  the  channel).    These,  with  others  on  record,  but  not  shown 

sa  the  published  charts,  form  a  chain  of  soundings  from  1  to  2  miles  apart, 

■Khing  to  near  the  floor  of  the  inner  gorge,  thus  establishing  its  continuity.    At 

tUa  locality,  also,  unpublished  soundings  further  show  the  double  cafion,  the 

of  which,  with  a  breadth  of  4  miles,  is  revealed  to  a  depth  of  1200-1300  feet 

L-level,  while  the  inner  has  a  width  not  exceeding  a  mile,  but  reaches  to 

ever  2800  feet.     The  gradients  and  depths  of  the  cafion  and  their  relation  to 

8»-lBvel  are  shown  in  the  longitudinal  section,  Fig.  1.     At  31  miles  the  801 

fclhoma  is  fonnd,  close  against  that  of  345  fathoms,  not  shown  on  map.    This 

iMt  la  on  the  side  of  the  gorge  of  3800  feet,  where  the  continental  slope  is 

fertlier  submerged  1000  feet.     Here,  too,  is  a  great  downward  pitch  in  the 

padient  of  2000  feet  in  4  miles.    At  this  point  the  maximum  breadth  of  the 

gDfge,  nearly  3800  feet  above  the  floor  of  the  cafion,  does  not  exceed  2  miles,  with 

the  bottom  necessarily  narrower.     Seemingly,  part  of  the  slope  of  the  wall  where 

the  deep  sounding  was  found  approaches  60  degrees.    At  34  miles  there  is  a 

ihort  tributary  from  the  north,  heading  in  a  typical  cove.     Beyond  this  point, 

w^kot  the  sounding  is  more  than  4806  feet  deep,  the  cafion  feature  must  continue 

for  several  miles  at  least.     I  have  carried  it  to  the  42-mile  point,  where  the 

eaotinental  ahelf  is  submerged    to  3000-^500  feet.     At  this  depth  we  have 

several  aoondings,  which  show  that  the  3000-foot  isobath  continues  in  a  direct 

*  Hydrographic  Notice  to  Mariners,  No.  56  (1883). 
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line,  as  if  aoroM  the  cafloD,  without  any  known  soggestion  that  it  sweepa  round 
into  the  form  of  a  broadoied  embayment.  Its  panlleliam  to  the  SOO-foot  line  of 
the  edge  of  the  shelf  shows  the  remarkable  regularity  of  this  zone  of  the  great 
slope.  Thereisalsosuggested  the  renudns  of  a  shelf  or  bench  of  depth  corresponding 
to  the  Blake  plateau  south  of  Gape  Hatteras. 

Within  a  few  miles  the  cafion  appears  to  broaden  out,  and  yet  at  48  mUes 
there  is  a  steep  cliff  of  2000  feet  or  more  on  its  southern  side.  Here  the  floor 
exceeds  a  submergence  of  6126  feet,  as  the  measurement  is  not  in  the  centre  of  the 
Talley ;  nor  have  we  obtained  the  sounding  on  the  opposite  northern  edge,  the  last 
in  the  gorge  being  4800,  confined  within  walls  of  8800  feet»  though  the  walls  are 
known  on  both  sides  lower  down.  Indeed,  this  depth  is  still  below  that  of  the 
continental  slope  at  48  miles.  Evidently  the  cafion  section  must  reach  to  a  depth 
of  from  6000  to  7000  feet,  which  also  corresponds  to  the  deep  Talley  of  the  Con- 
necticut (G  on  map). 

Beyond  the  cafion  section  is  the  southern  side  of  the  extended  Talley,  demon- 
strated  by  a  line  of  soundings,  though  not  at  its  summit.  The  four  soundings  at 
about  8688  feet  are  specially  important  as  proving  the  continuation  of  the  Hudsonian 
Talley.  The  first  of  these  is  at  63  miles.  At  67  miles  the  lateral  bank  is  at  least 
624  feet  high  (probably  1000  feet  at  least  above  the  fioor),  and  our  record  carries  the 
valley  to  71  miles  from  the  head  of  the  gorge.  The  end  of  this  lower  reach  does 
not  exceed  14  miles  in  width,  but  fuller  soundings  may  limit  it  to  8  or  10  miles. 
Thus  the  valley  is  shown  to  exist  to  a  depth  of  9000  feet. 

Beyond  this  point  there  are  no  soundings  in  the  line  of  the  valley,  but  lateral 
ones  on  both  sides  are  suggestive,  and  at  100  miles  east  of  this  study,  at  a  little 
less  than  12,000  feet,  is  an  embayment  of  30  miles  in  breadth,  with  the  depth  of 
a  few  hundred  feet.  This  cannot  be  a  meaningless  feature,  though  not  part  of  the 
present  analysis. 

The  breadth  of  the  ca&on  hardly  exceeds  a  mile  at  its  head,  but  it  soon  widens 
to  2  miles  or  more.  From  the  second  turn  (see  map)  a  breadth  of  4  miles  ia 
maintained  for  the  outer  cafion.  The  deeper  inner  gorge  is  reduced  to  a  width 
of  a  mile  or  less,  and  is  more  sinuous  than  the  outer.  Beyond  the  tributary  it  is 
wider,  5  or  6  miles,  though  possibly  more,  as  the  next  sounding  is  farther  away ; 
but  a  little  greater  or  less  detail  does  not  alter  the  general  features,  and  the  only 
importaDt  points  left  relate  to  the  question  of  the  cafion  opening  out  into  the 
valley  and  its  depths,  which  the  analysis  shows  is  6000  to  7000  feet,  and  ftrther 
on  the  characteristics  are  those  of  a  valley  rather  than  a  cafion  to  9000  feet  below 
sea-level. 

Surface  Channels  of  tue  Continental  Shelf  and  the  Deep  One  of  tbb 

Connecticut. 

The  surface  of  the  contiDental  shelf  is  a  marvellously  fiat  plain,  with  a  mean  slope 
not  exceediDg  3  feet  per  mile.  This  condition  represents  a  flat  substratum,  even 
though  there  may  be  hollows  in  it  levelled  over  by  sand  deposits.  Nearer  than 
Long  island  there  is  no  trace  of  a  moraine,  either  buried  or  submerged.  ThesurfiuM 
of  the  plain  is  covered  over  with  sea- washed  sand,  except  in  the  Hudsonian  channel. 
This  adjective  termination  I  have  long  used  to  designate  the  drowned  sections 
of  the  river  valleys.  The  sandy  plain  is  traversed  by  shallow  channels  shown  on 
each  side  of  the  map  at  A  AAA  and  BBB.  These  would  be  still  better  followed 
if  more  isobathic  lines  were  introduced.  It  is  to  a  depth  of  250  feet  that  these 
channels  are  most  noticeable.  They  represent  the  stream-action  of  an  epoch  of 
elevation  to  this  amount  since  the  time  of  cafion-making,  and  subsequent  to  the 
levelling  over  of  the  plain  after  that  date.    That  is  to  say,  these  channels  absolutely 
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belong  to  a  post-Columbia  or  Pleistocene  epoch,  the  cafions  to  a  pre-Oolambia 
or  early  glacial  time.  Daring  the  Colombia  oscillationa  wave-aotion  has  oblitermted 
all  traces  of  delta  forms. 

The  channel  of  the  Hudson  river,  in  crossing  the  submarine  plain,  shows  a 
bottom  of  bine  clay  with  sandy  material  in  places ;  but  the  course  of  the  old  upper 
channel  must  have  been  still  defined  to  have  allowed  its  reopening  during  the 
epoch  of  re-elevation  of  260  feet  just  mentioned. 

In  the  cation  section,  the  bottom  is  composed  of  blue  clay  with  fine  sand. 
Outside  it  the  continenUl  slope  is  also  surfaced  with  blue  clay  or  green  clay,  as 
shown  by  many  soundings. 

The  great  Connecticut  cafion  or  valley,  asked  for  by  Lindenkohl,*  is  repre- 
sented (at  C  on  the  map)  by  a  deep  embayment,  whose  west  wall  is  at  least  3600 
feet  high,  and  it  reaches  to  a  depth  of  5736  feet  below  the  surface  of  the  sea,  but 
the  information  is  not  at  hand  to  define  its  form,  though  a  cafion,  perhaps  passing 
into  a  valley  at  this  point,  might  be  expected. 

At  D,  on  the  other  side  of  the  map,  one  sees  a  cove  or  amphitheatre  such  as 
are  commonly  indenting  the  borders  of  high  plateaus.  I  may  have  too  strongly 
represented  the  feature  on  the  map,  but  it  is  not  one  of  special  importance. 

Constitution  op  thb  Continental  Shblf. 

All  our  classic  teaching  tells  us  that,  during  the  earlier  and  middle  Mesosoic 
era  and  far  into  the  Cretaceous  period,  the  continent  here  was  so  elevated  and 
subjected  to  denudation  that  the  sediments  were  carried  £Eir  seaward.  We  cannot 
go  into  the  question  as  to  their  covering  the  continental  slope,  but  it  would  aeem 
that  the  continental  shelf  now  submerged  was  subjected  to  the  same  conditions 
as  those  underlying  the  coastal  pliuns  of  the  adjacent  lands.  On  these  we  learn 
that,  besides  a  few  hundred  feet  of  Potomac  sands  which  probably  thin  out,  there 
are  deposits  of  eand,  greensand,  clay,  and  clay  marl  of  the  Upper  Cretaceous  forma- 
tions, reaching  a  thickness  of  800  to  1100  feet.  Then  follow  some  Eocene  Bwada^ 
succeeded  by  clayey,  marly,  and  sandy  beds  belonging  to  the  Miocene  beds.  These 
occur  in  an  artesian  well  boring  at  Atlantic  City,  reaching  to  a  depth  of  1400  feet 
(without  penetrating  the  series  or  the  limited  Eocene  sands  or  obtaining  water 
at  the  lower  depths,  though  somewhat  higher  fresh  water  occurs,  indicating  the 
leaching  out  of  the  salt  sea-water  during  an  epoch  of  elevation).  All  below  265  feet  is 
Miocene.  This  upper  part  is  composed  of  sand,  gravel,  and  clay,  which  may  repre- 
sent important  features  requiring  a  word  of  explanation.  Of  red  gravel,  sand,  and 
stiff  clay  loam  are  composed  both  the  Lafayette  and  Columbia  formations,  each  of 
which  is  a  thin  sheet,  except  where  filling  valleys.  The  Lafayette  is  provisionally 
regarded  as  belonging  to  the  end  of  the  Pliocene  period,  occurring  below  morainic 
material,  as  I  have  seen  in  New  Jersey ;  but  it  has  been  enormously  denuded.  The 
Columbia  formation  (now  subject  to  subdivieion)  is  the  material  of  the  Lafayette 
redeposited,  and  overlies  the  drift,  with  its  surface  only  moderately  sculptured.  I 
should  suspect  that  at  Atlantic  City  is  a  buried  channel  filled  mostly  with  these 
deposits  of  the  Columbia  period,  capped  with  more  recent  alluvium.  Theae  upper 
beds  are  substantially  horizontal,  with  the  Miocene  dipping  a  little  more.  For  the 
details  of  the  Miocene  deposits  in  the  Atlantic  City  well,  see  the  paper  by  Mr.  L. 
Woolman.t 

Thus  not  knowing  whether  these  incoherent  formations  have  a  greater  or  leas 
aggregate  thickness  beneath  the  submerged  coastal  plains,  there  are  only  known 

•  BuU.  Geol  8oc.  Am.,  vol.  14,  p.  226  (1903). 

t  Acad.  Nat.  Sc,  Phi!.  (1887),  p.  339;  and  vol.  for  1890,  pp.  132-147. 
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littleoTv  2200  fiwi  to  be  aeooiuited  for  from  the  adjacent  shores.    Bat  they  hare 

knatd  ihe  ■ab-aurfaoe  of  the  lerel  plains  now  submerged,  and  channelled  by  the 

dnmned  Hndson  rirer,  and  finally  incised  by  the  cafion  on  the  continental  border. 

Etn,  then,  in  its  upper  portion  the  gorge  penetrates  easily  denuded  material, 

tiioogfa  some  of  the  beds  are  composed  of  remarkably  tough  clay.    Where  the 

fldes  of  the  oafion  are  so  preoipitous  as  was  shown  at  the  459  and  801-fathom 

ttohathi,  we  may  suppose  that  the  lower  portions  are  out  out  of  the  harder  older 

loeksy  succeeded  by  more  yielding  material  farther  down  the  submarine  yalley. 

Origik  or  THE  CaSok. 

It  appears  that  the  prerious  students  of  the  submarine  channel  have  all  had 
the  idea  thai  it  was  formerly  a  land  valley.  Such  analysis  of  the  phenomena  as 
Ih  been  given  must  be  used  in  discussing  its  origin  under  any  other  hypothesis. 
While  a  few  other  Eoondings  are  desirable  for  fuller  local  details,  we  need  not  one 
BfOfe  for  a  reasonably  full  discussion  of  tbe  principles  involyed— only  enough  are 
wantiiig  to  stimulate  interest  in  a  revision.  Not  to  speak  of  similar  phenomena 
Cffther  south  and  in  the  West  Indies  discovered  by  myself,*  and  those  since  brought 
to  fight  and  systematized  in  a  brilliant  manner  by  Prof.  Edward  Hull,  of  London, 
■tnated  on  the  eastern  side  of  the  Atlantic  ba8in,t  I  shall  mention  the  cafion  of 
the  Congo,  discovered  by  Stassano,  and  worked  out  by  Mr.  J.  T.  Buchanan  and 
dsBoribed  by  Mr.  Edward  StalUbrass,  and  the  canon  off  Gape  Yerde,  described  by 
Ifr.  Henry  Benest,  on  account  of  the  completeness  of  detail  of  such  features,  not 
hilherto  obtained,  but  with  which  the  Hudsonian  cafion  can  now  be  grouped  with 
the  advantage  of  our  knowledge  of  tbe  surrounding  physiographical  and  geological 
wvironmentSy  and  with  the  further  interest  in  that  it  is  situated  at  the  main  door 
«f  the  continent. 

If  formed  by  river  action,  the  Hudsonian  cafion  affords  proof  of  startling 
{lyneal  conditions  of  the  region  at  a  very  late  date,  and  hence  the  whole  interest 
fe  it^  origin ;  for  if  now  a  land  feature,  it  would  be  one  of  not  such  unusual 
-  eoerrrenoe  as  to  awaken  our  amazement.  Can  the  views  of  the  earlier  writers  be 
dbisDged?  The  only  other  possible  causes  of  its  origin  seem  to  be — (1)  Sub- 
■srine  glacial  erosion ;  (2)  open  faults  ;  (3)  submarine  rivers ;  and  (4)  a  remnant 
if  a  primitive  depression.  This  last  would  only  be  suggested  by  an  obstinate 
elector  to  its  fiuviatile  origin,  or  one  unfamiliar  with  the  analyses  of  such  subjects ; 
lor  after  passing  the  Palaeozoic  evolution  of  the  continent,  what  is  now  its  great 
riope  should  be  covered  with  detritus  carried  into  the  sea  during  the  long  period 
tf  dsnodation  of  the  Meeozoic  era,  thus  obscuring  older  depressions.  Some  of  the 
'  Aiitioui  cafions  have  been  attributed  to  submarine  rivers.  By  this  the  hypothesis  of 
agpwt  elevation  of  the  continent  was  avoided.  There  seems  nothing  in  its  favour 
bsfond  the  occurrence  of  river  valleys  at  great  depth  and  some  floating  tUbris 
sa  the  sea.  As  Prof.  N.  S.  Shaler  says,  subterranean  channels  must  be  formed  above 
te  bise-level  of  erosion,  and  the  establishment  of  such  must  precede  that  of  sub- 
■srine  rivers,  which  soon  lose  their  effectiveness. 

Oaa  the  question  of  cafions  be  cavalierly  disposed  of  by  calling  them  faults  ? 
Ik  level  continental  shelf  is  covered  with  Tertiary  sands  and  clays,  such  as 
vodd  not  £avour  an  open-faUlt  theory.  The  submarine  topography  on  both  sides  is 
iintica],  suggesting  not  the  slightest  disturbance  to  leave  an  open  fault,  nor  is 
nch  shown  on  the  land  adjacent.    Joints  and  faults  may  locate  valleys,  but  the 

^  **  Beoonstmction  of  the  Antillean  Gontinent,"  and  other  papers  in  Bull.  Oeol.  Soc. 
Am.,  aad  in  Quar.  Jaum,  Oeol.  Sac.  London, 
t  Fabtiahed  by  the  Victoria  Institute,  London. 
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submarine  sbelf  ib  only  a  new  plain  pralonging  the  Hudson  Talley,  which  in  slowly 
risiDg  would  force  the  water  to  follow  the  lowest  course.  The  fault  theory  is  not 
supported  by  the  Great  Valley  of  the  Appalachiane^  extending  for  1000  miles,  with 
a  faraadth  of  from  20  to  40  miles.  And  it  is  in  a  region  abounding  In  fault;  yet 
the  vaUeySy  as  have  long  since  been  shown  by  Profa.  Lesley  and  Dana,  and  othefs, 
are  those  of  denudatioD,  and  which  I  haye  con^rmed  in  Greorgia.  E?en  the  gorge  of 
the  Delaware  Water  CJap,  where  more  than  a  tyro  might  be  pardoned  for  suspecting 
a  fault  left  open,  is  not  such  according  to  Prof.  Lesley  and  Mr.  Chance,  the  geo- 
logical surveyor  of  it.  The  Bubmariae  cailon  of  the  Hudson^  which  is  double,  the 
inner  the  more  sinuous,  does  not  lie  in  a  direct  line,  but  turns  twice  at  light 
angles  within  a  distance  of  a  dozen  milcs^  and  below  it  widens  into  a  fan-shaped 
valley.  Nansen  has  described  many  submarine  valleys  in  the  continental  shelf 
of  Norway  and  about  Iceland,  and  does  not  ind  it  necessary  to  call  in  the  existence 
of  faults ;  and  even  where  my  evidence  has  not  been  full  In  treating  deep  sub- 
marine valleys,  he  thinks  there  is  no  other  feasible  explanation  than  that  the  valleys 
are  sunken  land  features  (p.  192).  Nor  will  those  who  appeal  to  Sir  A.  Greikie  find 
much  comfort  in  faults.  He  eays,  *^  To  many  geologists  the  mere  existence  of  a 
valley  is  evidence  of  the  presence  of  a  faulti"  and  that  '*  in  every  case  actual  proof 
of  a  fault  should  be  sought  for  in  the  tectonic  Btriicture  of  the  ground.  ...  In  the 
vast  majority  of  cases  in  Brttaio  valleys  have  no  connections  with  faults.'"  From 
Its  forms  and  its  associations,  I  think  we  can  dispense  with  the  idea  of  a  fault- 
made  rift»  iinsffected  by  atmospheric  action.  And,  furthermore,  this  is  not  in  the 
region  of  apparent  great  tectonic  diaturbanceSj  but  one  of  remarkable  simplicity, 
81  nee  in  Cretaceous  times* 

Finally,  I  know  of  no  other  reason  for  appealing  to  faults  as  the  cause  of  such  a 
flubmarine  feature,  except  as  a  last  resort  from  accepting  the  evidence  as  is  set 
forth  in  thid  paper,  unlesa  such  a  reason  can  be  shown  to  exist,  other  than  by 
negative  or  insufficient  evidence. 

As  for  submarine  glacial  erosion,  1  have  shown  that  there  are  no  features  of  the 
shelf  suggestive  of  the  occurrence  of  glacial  action,  even  though  such  reached  to 
Long  Island  and  New  Jersey*  Furthermore,  it  could  not  have  possibly  extended  to 
the  great  depths  of  the  cafion  and  the  continuing  valley.  Of  this  question  Dr. 
Nansen  says  in  his  great  monograph,  *'The  drowned  valley  of  the  Hudson  river 
cannot  possibly  have  been  reopened  by  submarine  glacial  erosion  ;  it  is  too  long  and 
narrow  and  deep"  {Op*  cit,^  p.  192),  Its  analogues  of  the  tropics  are  situated  beyond 
glacis!  action. 

Of  the  drowned  valley  of  the  Gulf  of  St.  Lawrence,  Prof,  N.  S.  Shalar  alio 
writes,  but  I  do  not  remember  whether  he  considers  the  then  discovered  Hudi 
river  cafion. 

Returning  now  to  long-accepted  iluviatile  origin  of  the  submarine  channel,  let 
me  c^i  attention  to  the  very  close  resemblance  of  the  cafion,  as  shown  on  the  map, 
to  the  gorge  of  the  Niagara^  also  excavated  out  of  level  plains,  far  from  mountains, 
in  front  of  which  are  great  eloi>es  to  lower  levels.  But  this  portion  of  the  Hud- 
sotiian  cafion  is  30  miles  long  and  reaches  to  thousands  of  feet  in  depth,  while 
that  of  the  Niagara  is  oniy  7  miles  in  length  and  now  410  feet  deep.  So,  too,  the 
eafjon  of  the  Hudson  is  just  like  the  barrajicas  on  the  high  plateaus  of  Mexico 
and  Central  America,  starting  iu  level  plains,  and  then  suddenly  transformlog 
themselves  into  rapidly  descetiiling  canons,  which  later  widen  out  into  such 
valleys  (as  we  may  tee  iu  the  east,  which  have  reached  more  mature  forms)*  whoso 
descent  from  the  plateaus  of  thousands  of  fett  in  height  is  not  by  regular  gradients, 
but  commooly  by  a  Euccession  of  great  steps. 
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Thi  ICAcanruDB  Ain>  the  Tuck  of  thb  Great  Elevatiok. 

While  it  must  have  taken  the  Hadsonian  cafion  many  millenniamB  to  have 

/onDed,  yet  it  pneenta  a  yoathfol  feature,  in  strong  contrast  with  the  valleye  on 

the  eaftem  side  of  the  Americsan  continent,  while  its  euhmerged  marginal  shelf  it 

not  deeply  indentad,  with  its  surface  scored  into  a  succession  of  ridges  and  hollows. 

Ena  though  many  of  the  underlying  rocks  may  be  of  a  resisting  nature,  yet  the 

period  of  caficm-making  must  have  been  one  of  limited  duration.    This  is  further . 

aaggemted  when  considering  the  size  of  the  Hudson  river,  which  probably  carried 

down  glacial  waters  and  detritus  for  a  portion  of  the  period.    Outside  the  limit  of 

the  Hodaonian  river,  the  surface  of  the  now  submarine  plain  was  not  deeply  scored 

M  with  atmoapharic  agents  acting  for  long  ages,  as  would  have  appeared  beneath  the 

■aperfidal  mantle  had  such  obtained.    One  condition  might  modify  this  last  argu- 

BMnt^  namely,  a  subsequent  long  epoch  of  wave-cutting,  with  the  removal  of  the 

fmninenoes,  such  as  Nansen  describes  in  his  *'  coast  platform,*'  which  does  not  exist 

here,  but  in  such  a  case  the  Hudsonian  gorge  should  have  been  filled  with  debris, 

la  the  region  of  the  Great  Lakes,  from  the  tilting  of  beaches,  I  have  worked  out 
great  epirogenic  movementF,  and  it  quite  prepares  me  to  expect  to  find  a  reduction 
of  the  amount  of  elevation  of  the  continent,  represented  by  the  present  submergence 
of  tlie  valleys  along  our  continental  margin  due  to  bending  downward  of  the 
eontinoDtal  slope,  but  this  would  not  reduce  by  any  amount  that  determined 
m  the  cafions  and  the  necessary  slope  of  the  land  surikces.  So,  also,  when  we  find 
sabeSrial  featuivs  submerged,  they  at  least  would  need  to  have  been  depressed  to 
the  depth  they  are  now  found  at,  no  matter  what  the  cause  of  depression. 

The  caSon  section  has  sunken  6000  to  7000  feet,  and  the  valley  beyond  to  9000 
fiael.  Did  I  attempt  to  guess  at  the  reduction  of  this  amount  in  the  late  height  of 
the  continent,  I  should  be  inclined  to  pause,  owing  to  other  features  outside  the  line 
of  ihia  study.  But  if  others  wish  to  reduce  the  continental  elevation  by  2000  feet, 
by  extra  bending  down  of  the  continental  slope,  I  shall  not  protest  further  than 
by  atating  that  additional  evidence  beyond  our  limit  may  replace  it.  Provisionally, 
theOy  we  may  keep  the  amount  of  elevation  at  9000  feet,  as  shown  here,  leaving 
othere  to  correct  the  figures  if  found  to  be  excessive.  On  the  other  hand,  I  have  no 
idea  that  the  present  heights  of  the  mountains  were  relatively  nearly  so  great  as  now. 
Fragments  of  the  Lafayette  formation  should  extend  from  New  Jersey,  and 
oaderiie  the  surface  of  the  continental  shelf.  The  great  denudation  of  the  region 
vaa  after  the  La&yette  period,  as  was  proved  by  Prof.  W  J  McGee.  I  have 
foond  theee  beds  underlying  glacial  deposits  in  New  Jersey.  They  are  pro- 
Tkiooally  regarded  as  Pliocene,  unless  they  are  pre-glacial  Pleistocene,  as  thought 
fey  Upham.  On  the  surface  of  the  overlying  till  rests  the  Pleistocene  Columbia  red 
lotms,  MndSy  and  gravels,  in  simples  not  distinguishable  from  those  of  the 
La&yette  formation,  except  in  the  smaller  size  of  the  gravel.  And  it  is  such 
aateriala  which  are  obtained  in  the  Atlantic  City  well  (Woolman).  The  denuda- 
tioii  of  the  Lafayette  has  been  so  extensive,  that  its  remains  would  be  more  likely 
Mteide  of  a  channel,  buried  as  this  appears  by  the  Columbia  formation,  which  has 
kteOed  orer  and  furnished  materials  for  the  surfiEu^  of  the  continental  shelf  before 
te  re-excavation  of  the  small  channels  at  AAAA  and  BBB  on  the  map  (p.  18). 
Tlieie  channds,  as  mentioned  before,  represent  a  re-elevation  of  the  drowned  plain 
to  aa  much  aa  250  feet  in  the  later  Pleistocene  period,  since  which  time  the  region 
ham  been  again  onoe  or  twice  depressed,  then  re-elevated  slightly  and  channelled, 
tad  ia  now  anking  at  the  rate  of  2  feet  a  century  (Prof.  Mitcbel).  All  the  changes 
an  remarkable  repetitions  of  those  which  I  have  shown  to  have  occurred  farther 
soQth  and  in  the  West  Indies.  Thus  it  may  be  seen  that  the  ca!ion*making  period 
was  in  the  earlier  Pleiatooene,  and  accords  with  Prof.  Dana's  views  as  expressed 
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in  the  last  edition  of  his  Mannal^  and  those  of  Dr.  Upham,  only  the  evidenoe  is 
in  more  detail,  showing  a  much  greater  elevation  than  was  then  known. 

I  have  not  touched  upon  an  earlier  Tertiary  Talley,  as  suoh  ooold  apply  only 
to  great  depths  beyond  the  cafion  sectbn. 

SUMMABT  AHD  GoVOLUBIOK. 

More  than  forty  years  ago,  Prof.  J.  D.  Dana  first  recognised  the  submarine 
extension  of  the  Hudson  river  in  the  soundings  on  the  continental  shelf.  In  1885, 
Prof.  A.  Lindenkohl  discovered  the  channel  suddenly  transformed  into  a  cafion 
near  the  continental  border,  reachmg  to  a  depth  of  2400  feet  below  the  surfroe  of 
the  submerged  plain,  which  is  here  about  400  feet  beneath  sea-level ;  but  near  the 
then  known  mouth  there  appeared  a  great  bar.  In  1897  I  pointed  out  that  the 
channel  was  traceable  to  great  depths,  which  is  now  proved.  A  sounding  was 
made  near  the  supposed  bar,  which  has  proved  to  be  only  a  measurement  taken 
on  the  side  of  a  deep  cafion,  with  a  precipitous  wall.  Then  4  miles  beyond 
this  point,  against  another  lateral  bank,  a  further  sounding  reaches  to  4800  feet, 
revealing  a  cafion  3800  feet  in  depth,  where  the  contmental  shelf  is  not  sub- 
merged more  than  1000  feet.  High  up  on  the  sides,  the  Rorge  here  is  less  than 
2  miles  wide,  but  the  incision  of  the  outer  cafion  into  the  shelf  has  a  breadth 
of  4  milcF.  At  its  head  the  cafion  begins  in  an  amphitheatre,  having  a  descent 
from  330  feet  to  1100  feet  in  the  distance  of  about  a  mile.  Two  more  steps, 
of  400  and  500  feet  respectively,  follow.  Again,  between  27  and  31  miles  below 
its  head  there  is  another  great  step  of  2000  feet  to  the  depth  of  4800  feet  men« 
tioned,  and  the  gradient  below  is  probably  by  other  great  steps.  This  is  just 
beyond  the  border  of  the  submarine  plain,  and  shows  the  cafion  with  a  depth  of 
3800  feet.  The  cafion  is  double ;  a  second  or  more  sinuous  inner  gorge  traverses 
the  outer.  A  little  farther  on  is  a  tributary  heading  in  a  cove.  At  42  miles 
the  cafion  begins  to  widen  into  a  valley,  which  at  48  miles  has  a  precipitous 
wall  of  2000  feet  in  height.  The  valley  opens  into  an  embayment  or  wider  valley, 
which  also  receives  that  from  the  Connecticut,  now  discovered  to  a  depth  of 
about  6000  feet  for  the  first  time,  but  without  details  to  describe  its  form.  In 
cutting  through  the  continental  bench,  at  3000  to  3500  feet  beneath  sea-level,  the 
floor  of  the  cafion  is  between  6000  and  7000  feet  below  the  surface  of  the  ocean. 
The  valley  is  continuous  to  a  point  71  miles  from  the  head  of  the  gorge,  and 
where  it  is  recognizable  at  a  depth  of  about  9000  feet. 

The  cafion  and  valley  discovered  to  the  great  depth  shown,  incising  first  the  level 
continental  shelf  (in  which  it  turns  twice  at  right  angles),  and  then  coursing  down  tbs 
great  continental  slope,  is  now  taken  as  a  gauge  for  measuring  a  late  high  continental 
elevation  of  the  region  to  the  extent  of  9000  feet.  This  is  following  out  the  linss 
of  Dana,  Lindenkohl,  and  other  students  of  the  submarine  channel,  in  that  they 
considered  it  a  drowned  land  valley.  I  have  analyzed  every  other  known  posribls 
cause  of  its  origin.  So  great  are  the  probabilities,  and  so  long  have  these  besn 
accepted  unquestioned,  that  very  strong  proof  would  be  required  to  modify  this  vieir. 

The  period  of  the  great  elevation  has  been  found  to  coincide  with  that  of  ths 
early  Pleistocene.  Since  then  there  has  been  a  subsidence  to  somewhat  below  the 
present  level,  followed  by  a  re-elevation  of  250  feet,  as  seen  in  the  shallow  channels 
of  the  shelf.  With  other  minor  changes,  the  region  is  now  sinking  at  the  rate  of 
2  feet  a  century. 

This  cafion  feature  at  our  door  corroborates  the  great  changes  of  level  worked 
out  most  extensively  by  Hull  of  Britain,  Nansen  of  Norway,  and  myself  here  and 
in  the  West  Indies,  following  methods  which  the  father  of  geography,  Prof.  J.  P. 
Lesley,  predicted,  in  1888,  *'  must  throw  light  on  the  whole  subject  of  elevatioii 
and  subsidence,  as  applicable  to  the  entire  area  of  the  United  States." 


(     191     ) 
ON  THE  METHOD  OF  STUDYING  THALASSOLOGY.^ 

By  Prof.  LUDOVIOO  MARINI. 

The  Maentifie  study  of  the  sea,  initiated  by  the  genius  of  the  Bolognese,  Count 
Lo^i  Ferdioimdo  lUrrigli,t  at  the  end  of  the  seventeenth  century,  was  not  developed 
tiD  the  ieocmd  half  of  the  nineteenth  century,  after  the  American  Maury  had  shown 
wbMt  important  applications  it  was  capable  of.  And  this  late  development  is 
naSlj  explained,  eipectaUy  when  we  consider  tbe  great  resources  required  by 
ftis  stady,  owing  to  the  vastness  of  the  field  to  be  explored,  and  the  difficulty  of 
the  greater  part  of  it  with  available  instruments  of  observatioo,  and  also 
regard  to  the  complex  character  of  the  science  itself.  And,  in  truth,  the 
of  thalassology  are  the  phenomena  which  take  place  in  the  ees,  and  may  be 
of  a  physical  or  a  chemical  nature,  so  that  recourse  mnst  be  had  to  both  of 
Bcienoes.  And,  moreover,  for  a  complete  knowledge  cf  the  conditions  under 
^rich  these  phenomena  occur,  it  is  necessary  to  understand  the  nature,  form,  and 
mstitiition  of  the  bodies  by  which  the  marine  waters  are  limited — that  is  to  say, 
ftt  atmosphere  above,  the  solid  crust  of  our  planet  laterally  and  below;  and, 
kitiy,  do^e  it  is  important  to  be  able  to  localize  the  facts  accordins;  to  their 
fUility  and  intensity,  meteorology,  geology,  and  geography  have  also  their  share 
ii  these  studies.  Yet,  despite  its  late  origin,  this  science  has  already,  in  little  over 
Uf  a  century  of  life,  acquired  such  importance  that  even  onr  Governments  are 
■aVrng  great  outlavs  in  organizing  expeditions,  in  maintaining  fixed  establish- 
■oUs,  and  subventionizing  associations  engaged  in  furthering  and  encouraging 
wtA  researches. 

An  indispensable  condition  for  acquiring  a  really  scientific  knowledge  in  any 
IsfMUuent  is  the  employment  of  a  suitable  method  of  study.  Hence,  if  we  wish 
Id  examine  the  data  already  acquired,  in  order  to  make  them  the  starting-point  for 
§m&er  research,  it  is  above  all  necessary  to  inquire  whether  the  method  hitherto 
iiqiloyed  and  to  be  employed  in  future  is  adequate  for  the  purpose. 

In  determining  the  nature,  form,  and  conditions  of  the  bodies  in  contact  with 
fti  marine  water,  as  well  as  the  values  of  the  physical  and  chemical  elements  by 
lUdi  it  is  specialized,  we  may  have  two  objects  in  view,  whence  it  results  that 
UtSKlogy  may  be  divided  into  two  main  sections.  And,  in  fact,  all  those 
dsnents  have  different  values,  both  in  the  same  locality  at  different  times  and  at 
fte  Hone  time  according  to  tbe  locality.  Hence  we  may  undertake  to  determine 
fteviziations  that  they  undergo  from  time  to  time  in  a  given  place,  and  calculate 
fte  mean  values  as  may  be  required,  and  this  constitutes  a  first  part  of  thalassology 
adoffofos  to  that  which  in  meteorology  takes  the  name  of  climatology.  Then 
ham  the  difference  in  the  values  of  the  various  elements  in  the  different  places,  the 
•oiifitions  of  equilibrium  not  being  satisfied,  there  results  a  movement,  a  purely 
|k|ricsl  phenomenon,  which  constitutes  the  object  of  study  of  the  second  part — 
ifiamie  thalassology. 

It  Is  evident  that  the  division  made  by  me  concerns  the  scope  which  may  be 
tntk  to  thahssological  investigations,  not  simply  the  division  to  be  adopted  in 

*  Memoir  presented  to  the  Fifth  Italian  Qeographical  Congress,  held  at  Naples  in 
i|ri],190i. 

Tooching  the  term  **  thalassology  "  I  here  employ,  though  generally  little  used,  see 
Aoskt,  *  Traits  d'Oo^nographie,*  vol.  1  (Statiqne),  Introduction. 

t  Bee  Prof.  Coeimo  Bertacohi,  **  Geografi  italiani  all'  estero,"  Memorit  ddla  Soe. 
fliBfr.  U^  1898,  vol.  8,  part  i.  Id.,  "  L'ltalia  e  il  sao  Mare,"  Bol  della  Soc,  Geogr.  it, 
lN0,4th  series,  vol.  8,  p.  762. 
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the  compilation  of  a  treatise  on  the  Bubjeot,  In  this  case  it  is  neceas^ry  to  oon- 
mder  the  natural  conditioiis  in  which  the  sea-water  is  found  in  contact  with  the 
other  bodies  by  which  It  ia  limited,  ami  their  mutual  relations ;  also  to  giv©  a 
detailed  exptaoation  of  the  physical  and  chemical  properties  that  characterize  it| 
luch  as  its  chemical  constitution,  tpecific  heat,  melting  temperature,  dilatabiUty, 
compre8«ibility,  thermic  and  electric  conductibility»  transparency  under  thermic, 
luminous,  chemical  radiatione,  etc  AVhile  these  form  the  eflseutlai  base  of  every 
Biich  study,  they  are  yet  not  so  well  known  aa  they  should  be.* 

It  Peems  to  me  even  important  to  note  that  the  expression  marine  9tctiict 
employed  in  many  recent  treatises,  in  order  to  distinguish  this  preUroinary  part,  ia 
not  appropriate  ;  for,  althonfrh  the  tendency  towards  equilibrium  is  always  operatiDg, 
BincB  the  causes  that  disturb  it  also  continue  ooDstantly  to  operate,  actual  equili- 
bnum  is  never  reached.  It  la  well  to  avoid  auoh  an  erroneous  expression^  since  it 
might  lead  Co  seriotia  errors  were  problems  eaaentiaUy  dynamic  to  be  regarded  aa 
purely  static. 

The  biological  section^  which  ia  often  added  to  these  two  part?,  does  not* 
strictly  speaking,  come  witliin  the  scope  of  thalassology  as  here  understood.  To 
wish  to  introduce  it  would  be  like  wishing  to  regard  the  study  of  the  distribution 
of  the  birds  and  insects  that  fly  in  the  air  as  a  part  of  meteorology,  because  the 
habitat  of  the  various  species  and  the  migrations  made  by  some  of  them  depend  on 
the  changes  of  climate,  and  may  serve  to  indicate  them.  In  both  casea  the  atady 
of  the  diMtribution  of  organisms  const itutea  an  important  i^ipplication  of  tha 
respective;  Hciences,  and  thalassology  even  owes  to  biological  researches  the  chief 
impulse  to  its  study. 

The  difference  between  the  two  jxirta  here  distinguished  by  no  means  conaiata 
in  the  difference  between  the  objects  of  study^  because  the  elements  in  which 
the  second  is  interested  also  form  the  subject  of  research  for  the  first,  which, 
however,  is  likewise  occupied  with  some  other  matters  with  which  dynamica 
are  not  concerned.  The  real  difference  consists  mainly  in  the  method  employed 
in  accordance  with  the  objects  aimed  at,  a  method  purely  statistic  in  the  one 
case,  synchronous  in  the  other.  But  in  order  that  the  data  may  be  diacuaied, 
and  thus  lead  to  prsictic^l  resulti?,  they  must  be  collected  in  a  way  that  mnj 
satisfy  the  requirements  of  both  methwls.  Hence  this  is  chiefly  what  shoatd 
concern  ue,  if  we  wish  to  arrive  at  right  conclusions,  that  is,  such  as  correspond 
to  the  factH. 

It  is  certain  and  self-evident  that  the  method  of  continuoiis  registration 
carried  out  at  most  of  the  stations  conveniently  distributed  over  the  whole  apaee 
occupied  by  the  whole  oceans,  saliafies  all  requirements.  But  in  the  present 
state  of  the  science  it  i;i  impoasible  to  give  it  practical  eSect,  especially  at  greet 
depths  and  on  the  high  seas.  Hence,  for  researches  to  be  made  in  those  parte 
there  have  been  organised  great  expeditions  which,  ranging  over  a  vast  oceauic 
region,  collect  thalassologicai  data  here  and  there,  in  di Cerent  places,  at  different 
times  (excepting  the  vertical  series  of  temperature  and  density).  From  materialt 
thus  collected  we  may  say  at  once  and  without  hesitation  that,  speaking  generally, 
DO  conclusions  can  be  drawn.  It  is  evident  that  they  are  in  no  way  capable 
of  being  com|jared  together,  having  nothing  in  common  in  respect  of  time  or 
place.  The  truth  of  this  principle  waa  already  fully  recognised  so  far  back  as 
I8M,  when,  by  means  of  the  highly  developed  investigations  in  the  northem 
seas,  the  Ffiriations   that   take   place  from  aeaaon  to  season    were   determined 


'  Saudstrem  nud  He]  land -Han  sen, "  Ueher  die  Berechnmig  von  MeereBttromungeo/ 
Biporl  on  Norwegian  FUhtTif  and  Marine  Ine«§tigation,  vol.  S,  1902,  No.  4,  p,  25. 
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beyond  all  doobt.*    Haoca,  Iq  the  imposnbility  of  obtaining  a  oontinuouB  record, 

taHng   adTantage  of  the  Blownees  and  sufficient  regularity  with   which   the 

Tariatiaiia  of  the  oceanic  elements  occur,  in  order  to  facilitate  the  solution  of  the 

pniblem,  it  was  thought  adTisable  to  limit  to  three  months  the  interval  of  time 

ia  which  it  mi^t  be  pennitted,  at  least  in  a  general  way,  to  compare  each  sucoes- 

I  of  observations  one  with  another.      On  this  principle  wss  based  the  plan 

by  Profs.  Pettersson  and  Ekman  at  the  Sixth  International  Qeographical 

in  London  in  1895,  for  an  international  study  of  the  northern  waters,  t 

Bat  from  the  reaolts  of  the  first  years  of  their  investigations  we  arrive  at  the  con- 

I  that  variations  of  great  range  take  place  in  the  conditions  of  tbalassological 

jktMf  even  from  month  to  month,  variations  which  cause  equivalent  modifica- 

•  in  the  type  of  circulation,  which  hence  becomes  distinctly  different  at  the 

m  period  in  different  years,  and  of  Bucb  variatioDs  no  chart  of  mean  conditions 

giTe  any  information.    In  accordance  with  this  very  fact,  in  the  bulletins 

by  the  International  Committee  for  marine  exploration,]:  the  isotliermal 

are  scarcely  traced  at  all,  and  on  the  few  given  isobalines  doubts  are  even 

nggeetad  regarding  their  real  values,  these  being  reduced  from  observations  taken 

a  period  of  over  one  month.     Hence  it  results  that,  for  the  purpose  of 

fstet  comparison  of  observations,  at  least  in  the  upper  strats,  which,  on  the  other 

knd,  for  many  reasons  are  the  most  important,  and  particularly  in  places  subject 

ti  great  and  rapid  variation8,§  in  order  to  draw  legitimate  consequences,  a  more 

i^orooa  synchronism  is  needed.    Therefore,  in  the  present  state  of  the  science, 

1  without  excluding  all  efforts  to  achieve  whatever  may  seem  to  be  the  best,  the 

ibsrratioDs  carried  out  in  exploring  ships  under  sail  are  by  no  means  to  be 

■ipetted.     On  the  contrary,  they  should  be  multiplied  to  the  utmost,  always 

:  the  greatest  care  that  the  records  be  obtained  with  absolutely  identical 

,  and  so  that  complete  confidence  may  be  placed  in  their  accuracy,  and 

(pat  they  be  determined  on  plans  first  thoroughly  studied  and  laid  down  by  means 

tf  preliminary  observations.    To  complete  the  significance  of  these  values,  obtained 

independently  and  at  intervals,  the  stations  should  be  utilized  where  the 

■Bocds  oonld  b3  made  continuous,  that  is  to  say,  stations  either  established  on 

i  firma  along  the  seaboard,  or  else  afloat  on  the  light-ships,  or  on  the  model 

tf  the  Scottish  Ark.    No  valuable  results  can  be  expected  until  we  possess  a  large 

naber  of  values  obtained  in  this  way  and  then  subjected  to  a  rigorous  criticism, 

Aeh  as  that  which  in  meteorology  is  applied  to  observations  taken  discontinuously. 

Us  it  will  be  possible,  not  only  to  know  the  average  conditions  of  a  region,  but 

dw  to  infer,  which  is  the  object  of  true  science,  what  are  the  laws  of  phenomena 

kfing  their  bases  in  the  sea  and  relations  to  the  surrounding  terrestrial  surface 

Hi  the  atmosphere  above ;  and  to  give  in  this  way  a  scientific  basis  to  the  desired 

I  of  the  thalasso-meteorological  phenomena.    And  meteorology,  a  science 


I 


*  Without  quoting  numerous  authorities,  I  may  here  refer  to  the  monograph  of 
I.  H.  DidEBOB,  **  The  OirenlatioD  of  the  Surface  Water  of  the  North  Atlantic  Ocean,*' 
lUht^Meal  TrwMoydtioM  B.  8oe.,  London,  Series  A,  vol.  196  (1901),  pp.  61,  where  is 
pfSB  a  ftill  faibliogxaphy  of  the  subject 

t  BBttenMon,  *^  Ueber  die  Beziehungen  zwiscben  hydrographischen  und  meteoro- 
hgisdiea  Ph&nomenen,"  Meteorologische  Zettschri/t,  1896. 

t  **GGiiiaeU  permanent  international  pour  Texploration  de  la  Mer.,"  Bui,  det  R^ltaU 
mfdtpmdani  Ut  eomnet  piriodiques,  Nos.  1,  2  (1902X  Nos.  3,  4  (1903). 

I  M.  Knndsen  (**  L'Oo^nographie  des  d^troits  danois.  La  Geographic/'  Bitl.  de  la 
Stt,  d»  Q^bgraphis  de  ParU,  voL  6  (1902),  pp.  21)  states  that  observations  in  the 
fisnish  waters,  subject  to  very  sudden  cbanges,  have  been  taken,  under  the  direction 
•f  Admiral  O.  F.  Wandel  by  several  vessels  simultaneously,  so  as  to  complete  the 
Bscesnxy  reoords  in  twenty*fonr  to  forty-eight  hours. 
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BO  doBely  reUted  to  thalaBsology,  but  more  adranced,  shoald  sore  m  its  model,  if 
it  too  is  to  progress  on  strictly  scientific  lines.  At  the  same  time,  meteorology  ako 
affords  proof  of  the  importance  of  continuous  registration  for  det«rmioing  aTerages» 
since  it  shows  ns  how  a  true  method  of  obtaining  the  mean  temperature  with 
non-continuous  obserrations  was  not  obtained  until  a  way  was  found  for  determiniag 
the  true  mean  from  continuous  records. 

Assuredly  the  most  important  problem  in  thalassology  is  that  of  oceaaio 
droulation,  about  which,  however,  diverse  views  are  entertained  by  thalasaologista. 
We  have,  first  of  all,  carefully  to  distinguish  the  object  idmed  at,  whether  it  be 
the  mere  verification  of  the  facts,  that  is,  of  the  course,  duration,  intensity  of  ih« 
circulating  movements  in  view  of  the  manifold  and  important  effects  produced  by 
them,  or  else  the  purpose  be  to  determine  the  laws  of  the  phenomenon.  The  fiiat 
case  comes  within  the  scope  of  the  first  part  of  thalassology,  and  in  its  stody  w 
have  to  employ  both  direct  and  indirect  methods.  The  direct  methods  invblv« 
the  use  either  of  floating  bodies  left  free  to  follow  the  movement  of  the  waters 
in  which  they  are  placed,  or  of  current-metres.  The  first  floats  may  be  freely  oaii 
adrift  and  left  to  themselves,- the  points  of  departure  and  arrival  being  alone 
recorded,  in  which  case,  apart  from  the  doubts  respecting  the  accuracy  of  the 
report  on  the  spot  where  they  have  been  picked  up,  they  leave  uncertainty  regard- 
ing the  course  traversed  by  them ;  or  else  they  may  be  followed  by  boata  fixing 
their  successive  positions,  and  then  they  are  avulable  only  for  shallow  current^ 
and,  moreover,  require  much  time  and  many  hands  even  for  the  exploration  of 
small  regions.  The  current-metres,  although  requiring  a  great  many  observationa  . : 
to  yield  conclusive  result",  and  in  the  state  in  which  they  actually  are,  mnat  -^ 
undergo  further  improvement  in  order  to  be  perfecUy  and  completely  adapted  to 
the  purpose,  still  they  are  based  on  a  principle  which  alone  can  afford  the  moat 
complete  and  trustworthy  indications.  In  the  same  category  may  be  included  th« 
study  of  the  plankton,  which,  especially  when  combined  with  other  methods,  appeanf  | 
to  afford  most  valuable  data  on  the  existence  of  currents. 

The  indirect  methods  consist  in  following  the  variations  of  temperature,  or  of  ^ 
density,  or  of  salinity,  or  of  the  volume  of  gases  in  solution.  Temperature  was  aft 
one  time  held  to  be  the  cause  of  marine  currents ;  *  but  to  it»  as  a  suffideDl 
element  to  indicate  the  presence  of  currents,  no  great  value  is  now  attached,  owing 
to  its  extreme  variability,  especially  under  the  influence  of  outward  agencies.  Tha 
density  has  been  used  by  Bouquet  de  la  Grye  t  and  by  Thoulet  %  for  tracing  profikn 
of  the  surface  of  the  ocean,  on  the  assumption  that  above  a  given  level  the  deptim 
are  in  inverse  ratio  to  the  dendties,  and  so  for  deducing  from  the  slopes  of  the 
surface  the  direction  of  existing  currents.  But,  besides  the  fact  that  in  the  puv 
ticular  instances  where  the  principle  has  been  applied  by  Thoulet,  the  densitjr* 
values  utilized  are  not  comparable  one  with  another  for  the  reasons  above  statedyf 
and  that  from  the  value  of  the  surface  density  alone  tbe  weight  or  the  preaauro  of 
a  whole  liquid  column  cannot  be  deduced,  this  fundamental  principle  on  which  the 
method  is  based  is  valid  only  where  there  is  equilibrium,  hence  cannot  be  applied 
to  the  investigation  of  tbe  conditions  that  produce  lack  of  equilibrium. 

Salinity  and  the  tenure  of  gas  have  been  preferred  by  the  thalassologista  of 

*  See  *  Handbuch  der  Goeanographie,  Boguslawski  u.  Krfimmel/  vol.  2,  chap.  liL, 
with  the  numerous  references  on  the  subject. 

t  *  AntMle$  de  Chimie  et  ds  Phytique,'  No.  5,  vol.  25  (1882),  p.  483. 

X  Ihid.,  No.  6,  vol.  14  (1888),  p.  287. 

§  Recently  {Comptes  Bendui,  V  semestre,  1904)  Thoulet  describes  a  modification  to 
his  method,  avoiding  only  the  errors  arising  from  non-synchronism. 
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th0  Jntwmationil  Awodatkm  lor  mArine  exploration,  as  bdng  Buitad  for  raoognising 
•portkni  of  a  body  of  marine  water  in  ita  coarse  across  the  ocean,  hence  useful  for 
the  trend  of  currents  generally.  But  neither  these,  nor  the  density,  as 
BooJei  thinks,*  nor  any  other  element,  is  capable  of  identifying  a  body  of  marine 
«slBr»  as  this,  not  bdng  a  chemically  specialized  body,  changes  with  the  shifting 
tfporition  in  q)aoe,both  by  diffasion  and  by  the  tendency  to  recorer  its  equilibrium, 
I  values  of  all  its  characteristic  elements.  Consequently,  for  the  purpose  of 
.  lail^iiig  the  tslstenoe  of  currents,  although  the  above-mentioned  elements  could 
1  affoid  Taloable  indications,  and  espedally  be  useful  for  a  preliminary  study, 
ihmj  oannot  be  sufficient  for  a  complete  study,  so  that  the  preference  un- 
liea  with  the  direct  methods,  and  especially  with  the  records  of  the 


if  the  object  be  to  determine  the  law  of  the  phenomenon — that  is,  the 

between  cause  and  effect,  we  must  needs  verify  the  effect,  that  is  the 

Dt,  and  discover  and  measure  its  causes.    The  inquiry  concerning  these 

may  take  a  twofold  course;  in  other  words,  we  have  to  seek  both  the 

I  of  the  marine  elements  by  which  the  movement  is  produced,  and  the 

causes  that  bring  about  the  removal  of  the  conditioos  of  equilibrium. 

external  causes  may  be  either  cosmic  (solar  radiation,  rotation  of  the 

eX  or  meteorological  (atmospheric  pressure,  temperature  of  the  air,  humidity, 

^\  ^  geographical  (presence  of  fresh-water  streams  or  of  particular  materials 

[aMtHating  the  terrestrial  crust),  or  mechanical  (movements  of  other  bodies  of 

waters,  which  by  their  trend,  or  owing  to  the  special  configuration  of 

set  up  secondary  currents),  or  biological  (living  organisms),  which 

all  repealed  by  the  variation  of  temperature,  the  salinity,!  and  local 

Hence,  it  is  to  the  direct  determinations  of  the  values  of  these  marine 

and  to  their  relations  with  the  external  conditionp,  that  we  must 

asesHHrily  have  recourse  if  we  wish  to  successfully  solve  the  problem.    Nor  are 

I  «i  to  emfine  ourselves  to  one  or  other  of  these  elements ;  but,  as  all  may  have 

lafiuence,  they  have  all  to  be  considered,  since  otherwise,  looking  at  the 

from  a  single  point  of  view,  we  might  come  to  wrong  or  at  least  partly 

)  conclusions. 

In  his  exposition  of  the  results  of  the  Norwegian  expedition  in  the  North 

Ikith ,  Mohn,  by  tracing    what   he   calls  wind-surface   and   density-surface, 

I  Md  by  their   means  determining  the  cnrrent-surfaceF,  had  already  by  their 

the  direction  of  the  currents.    Starting  with  the  hydrodynamic 

I  under  the  simplified  form  given  by  Lord  Kelvin,  Bjerkoes  X  demonstrates 

■tteorem  by  which  may  be  calculated  the  increase  of  circulation  of  a  closed  curve, 

V  BMans  of  the  number  of  solenoids  comprised  within  it  and  formed  by  the 

Msiie  and  isosteric  surfaces.    In  Mohn's  method  the  elements  to  be  experimentally 


I 


^"Qnelques  Gonsidtetions  sur  Tetode  des  conrants  marins,"  Annale$de  geographie, 
i«L4(18W-95),p.257. 

t  In  hit  nnmerons  essays,  Thoulet  rightly  insists  on  the  importance  of  not 
■fsotting  these  two  elements,  temperature  and  salinity,  but  of  considering  them 
kpther  in  what  he  calls  demniy  in  iitu,  Mohn  had  also  introduced  the  idea  in  his 
^^aadc  stodies  C  The  Norwegian  North  Atlantic  Expedition/  1876-78,  No.  xviii.,  Cir- 
■to*);  and  Kr&mmel  reoognizes  its  importance  in  vol.  2  of  the  *Handbuoh  der 
^^">aogiaphie,*  while  Savy  had  already  made  use  of  it  in  1868  C'Sur  la  Density,  la 
^•ta  et  les  CouianU  de  TOc^an  Atlantique,"  C<mpte$  Bendu$,  vol.  67,  p.  483). 

♦  *  Dss  dynamiaohe  Princip  der  Circulationsbewegungen  in  der  Atmosphere,*' 
^^■'■rvMMAe  Zeit$(^H/t,  1900,  p.  97  ;  ard  ''Das  Kanmliche  Gradient  u.  Circulation,*' 
*<i,1900,p.481. 
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ddtermined  are  the  direction  and  Yelooity  of  the  wind,  or  HA  distrifaotion  of 
atmoepheric  preseare  for  dedudng  theee  elemental  and  the  doDsity  of  marine  water, 
from  which  ia  obtained  the  pressure.  In  the  method  of  Bjerknesy  from  the  density 
alone  is  calculated  the  specific  volume,  and  the  pressare  ia  giren  from  depth.* 
Mohn,  besides  leaving  doubts  regarding  the  validity  of  the  relations  between  tho' 
velocity  and  direction  of  the  marine  currents  and  those  of  the  wind,  deduced 
empirically  from  an  iDsuffident  number  of  obtervations,  overlooks  the  acoelerating 
element,  specific  volume,  which,  as  shown  by  Bjerknes,  has  much  influence  on  the 
nature  and  velocity  of  the  movements.  To  the  Bjerknes  method  it  is  objected  f 
that  the  effect  of  terrestrial  rotation  is  neglected.  But  at  the  beginning  of  his  essay . 
the  author  expressly  states  that  this  is  one  of  the  generalizations  to  be  introduced . 
into  Lord  Eelvin^s  equstions,  but  that  he  purposely  overlooked  all  except  the  mora  . 
important  generalization — that  is,  about  tbe  limitating  hypothesis  respecting  the 
density  of  tbe  fluid.  The  deviations  caused  by  the  centrifugal  force  can  always  hb 
brought  under  consideration,  whenever  it  is  desired,  by  means  of  the  calculus.  It 
is  further  urged  that  he  takes  no  account  of  the  direct  action  of  the  wind,  which . 
is  now  known  to  be  the  most  important  cause  of  marine  currents.  Now,  the 
action  of  the  wind  may  be  shown  either  by  the  waters  accumulating  in  the  direction . 
of  its  movement,}  or  by  tbe  friction  causing  on  the  surface  of  tbe  sea  a  movement 
of  the  upper  particles,  which  is  then  communicated  to  those  below.  In  any  case, 
the  action  of  the  wind  is  displayed  in  the  change  of  pressure,  caused  either  by 
changing  the  level,  and  consequently  the  height,  of  the  liquid  column,  or! by 
producing  a  movement  which  so  acts  that  the  pressure  has  to  be  regarded  rather 
as  dynamic  than  static.  Hence  it  is  absolutely  necessary  to  be  able  to  determine 
the  pressure  and  the  density  with  the  greatest  possible  accuracy,  especially  in  the 
upper  strata,  which,  for  the  phenomena  of  circulation,  are  precisely  the  most 
important.  For  this  purpose  the  pressure  should  be  measured  directly,  and  not 
merely  by  approximste  methods,  like  those  of  Mohn  or  of  Sandstr5m,  which 
are  based  on  static  considerations,  and  yield  values  that  are  affected  by  the 
experimental  errors  made  in  measuring  the  density  and  the  depth  employed 
in  tbe  oalculuF.  For  determining  the  density  the  best  plan  is  to  take  the 
direct  measurements  on  board  as  soon  as  possible  by  means  of  the  hydrometers, 
since,  besides  all  the  objections  to  the  preservation  of  tbe  samples,  the  indirect 
methods  tend  to  superadd  the  experimental  errors  due  to  two  direct  measurements 
subject,  like  all  the  others,  to  a  source  of  error,  namely,  that  of  the  salinity  or 
chloridation  or  index  of  refraction,  according  to  the  method  employed,  and  those 
occurring  in  the  construction  of  the  reduction  tables  (see  Thoulet's  numerous 
papers  on  this  point).  Moreover,  all,  or  the  greater  i)art,  of  the  sources  of  error 
which  are  attributed  to  the  direct  determinadons  are  eliminated  by  using  insulated 
bottles  of  the  type  devised  by  Pettersson  and  perfected  by  Nansen,!  slightly  and 
easily  modified  so  as  to  serve  for  the  measurement  of  density  by  the  hydrometers 
of  total  immersion,  the  records  being  made  in  the  bottle  itself  at  the  moment  the 
water  is  fished  up,  and  without  being  transferred  to  another  recipient.    Collecting, 


*  Sandstrom  und  Hclland-Hansen,  **Ueberdie  Berechnung  von  Meeresstromnngen," 
*  Report  on  Norwegian  Fishery  and  Marine  Investigation,*  vol.  2, 1902,  Na  4. 

t  Eriimmel  in  a  note  to  *'  Geographische  Studien  iiber  das  Barents  Meer,"  by 
Dr.  Breitfnss,  Petermanm  MitteUungen,  1904,  No.  2. 

^  A.  W.  Cronander,  *0n  the  Laws  of  Movement  of  Sea-Our rents  and  Bivers.' 
Norrkoping:  1898. 

{  Nansen,  *  Some  Oceanographical  Results  of  the  Expedition  with  the  Micha^ 
San.     Preliminary  Report. 
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therefore,  with  such  precautions,  a  great  numbar  of  values  of  theee  fundAtneDtal 
elemente,  together  with  the  others^ temperature,  saUnlty,  gas,  etc. — whicli  can  be 
nfeful  for  the  purpoee,  provided  they  are  Btrictiy^  comparable,  taking  into  acfiount, 
ilso,  the  oonditions  of  the  limiting  surfaces^  and  placing  all  in  relation  with  the 
observed  cuirents,  it  will  be  possible  to  detect  the  general  liiws  of  circuktioD. 

Lastlj,  for  marine  dynamics,  pureuiog  the  study  of  the  tides,  which  has  been 
most  ably  treated  and  well  advanced  towards  its  complete  scientific  acquisition^ 
precisely  becanse  for  ita  study  we  possess  n  mtthod  of  continuous  obaervation, 
it  is  of  the  utmost  importance  to  still  further  investigate  wave  motion,  which 
lends  itself  to  so  many  most  iDterestiog  thalassologicat  and  meteorological  problems.* 

In  oonclusion,  if  we  want  to  promote  tbalassology  on  thoroughly  scientific 
Ibes,  and  thus  raise  them  to  the  high  level  of  the  other  kindred  ecionces, 
^e  must»  above  all,  bring  to  perfection  the  methods  of  measurement  of  the 
various  marine  elements  which  accompany  and  correapond  with  the  progresa 
EDade  in  those  sciences  of  which  thalaasology  makes  nse.f  Hence,  in  accordance 
with  those  methodji,  our  observationB  have  to  he  made  syuckronously  and  with 
the  graatest  possible  continuity  on  the  well-matured  plan^  adapted  to  the  special 
conditions  of  the  basins  to  be  studied  and  of  the  investigations  to  be  carried  out. 


THE  INDIAN   CENSUS   REPORT.^ 

Tas  results  of  the  third  general  census  of  India  occupy  a  goodly  row  of  over  sixty 
folumeSj  varying  in  bulk  from  the  slim  publicatioQs  of  Ajmer  and  Coorg  to  the 
^tritfthle  **  John  Trundley^of  tomes  laid  on  the  statiatical  altar  by  Baroda  and 
Mjwon*  The  cream  of  this  maes  of  literature  and  figures  has  been  deftly  skimmed 
off  by  Metsrs.  Risley,  Qait^  and  Grterson  into  a  couple  of  moderate-siaed  voiumea 
full  of  an  interest  as  varied  and  comprebensive  as  is  to  be  found  anywhere  in  this 
particular  field  of  demography*  ThosCi  indeed,  who  have  been  steeped  in  the 
Alniott  oolourlees  analysis  of  numbers  which  ia  all  that  conventiou  prescribes  for  a 
ceoras  in  the  proeaic  West,  may  be  a  little  perturbed  by  the  oriental  profuelon 
which  here  greets  them^  It  may  even  be  that  they  will  rise  from  the  perusal  of 
ihia  report  with  a  sense  tbat  the  modicum  of  Bolid  statistics  provided  for  them  has 
been  dilated  with  a  Falstaffian  proportion  of  the  sack  of  ethnological  speculation* 
It  U  as  wf-ll,  therefore,  to  bear  in  mind  the  oft»repeated  warniog  that  India  is  a 
gco^npbical  expression  except  in  regard  to  politics,  and  tbat  the  extraordiQary 
diversity  of  the  racial  and  Eocial  elements  contained  within  it  rsDders  it  imprac- 
ticable to  explain  adequately  tlie  sigoificauoe  of  oven  the  numerical  results  of  a 
oe(OAUi  without  recour&e  to  moio  or  lees  ethnographical  detail.  Between  each 
eoucneration  new  facts  are  brought  to  light  or  old  onea  fitted  into  new  places,  and 
in  the  lower  ranks  of  Indian  society,  beliefs,  customs,  and  even  languages  are 
finding  out  of  existence  with  astoDishing  celerity.     The  Indian  census  reporter, 


•  During  the  revision  of  proofs  I  kuve  suun  in  the  (iemrntphtcal  Jourftal^  May ,1^04, 
the  paper  **  On  the  DiiOL^nsion  of  Deep-sea  Wav(^ei,  and  tht^ir  Itelation  to  ^leteorologieai 
€iud  Geographical  Conditions,"  by  Vaughan  Cornish. 

t  F.  Nansen,  'The  Norwegian  North  I'olur  Expedition/  1803-96, Scienti fie  Eesulta, 
ToL  ^  Na  ii. ;  *  The  Oceanograpby  of  the  North  Pular  Bawiu,'  preface. 

Z  'Census  of  lodm,  1901*  VmIb.  1.  la  and  AppeDdiceB.  Part  i.  report;  part  ii. 
tablea  By  H.  H.  Risley  and  E.  A.  Gait.  Ktbnrjgmphic  Appendices.  By  H.  H, 
Rialey.  Folio.  Maps,  Calcutta :  1903.  Cf.  also  *  General  Keport  of  the  Censna  of 
India,  1901  •  [ParL  Pftper,  Cd  2047].     Eyre  &  Spottiswoode.    1904. 


198 


THE  INDIAN  CENSUS   REPORT 


then,  sbould  be  pardoned  if  he  be  oooasiooitllj  tempted  of  the  dosty  bigh-road  of  I 
figures  for  a  caDter  down  the  shady  glades  of  the  jungle  of  coojectore.  It  is 
open  to  queetioD,  however,  whether  in  the  case  of  the  report  under  review,  euch 
excursions  have  not  tended  to  subordinate  the  facta  of  the  present  day  to  specu- 
lative or  controversial  discussion  of  origins  and  ©volutioB,  The  aubjecte  of  theae 
digrefisions  are  undoubtedly  of  the  highest  interest,  and  their  treatment  at  the 
bands  of  enthusiastic  experts  like  Messrs.  Risley  and  Griersou  deserfea,  and  will 
certainly  receive,  the  most  respectful  consideration  from  the  recogaissed  authorities 
on  ethnology.  At  the  same  time,  each  author  is  engaged  on  special  inveatigationi 
into  these  aubjectp,as  respectively  head  of  the  Ethnographic  and  Linguistic  survey 
of  India,  the  final  fruits  of  which  will  be  issued  in  special  publications.  In  these 
circumetancesi,  except  in  so  far  as  the  correct  classification  of  the  census  results  is 
concerned,  the  deeper  considerations  of  ethnology  had  better,  perhapa,  have  been 
relegated  to  the  place  to  which  they  technically  belong,  and  not  been  interpolated, 
in  an  inchoate  form,  in  a  work  the  primary  purport  of  which  is  statistical  expooitioxi 
and  analysis. 

Before  entering  upon  this  side  of  the  report,  a  word  of  commendation  is  due  to 
the  efficiency  of  the  scheme  on  which  the  results  of  the  census  were  tabulated.  By 
the  Bubfititution  of  the  **  slip  '*  system  of  v.  Mayr  for  the  old-fashioned  method  of 
ticking  each  item  separately  on  large  sheets,  not  only  was  a  very  substantial  saving 
effected  in  the  cost  of  the  operations,  but  the  elaborate  combinations  of  aubject^ 
such  as  age  with  occupation  and  education,  caste  with  civil  condition  and  the  lik«, 
were  greatly  facilitated,  and  the  final  tables  containing  this  information  were  pre- 
pared with  greater  speed  and  accuracy  than  under  the  former  system.  It  is  only 
to  be  hoped  that  the  eiperience  thus  gained  will  embolden  the  census  auihoritMi 
of  this  kingdom  to  moderni/.e  their  methods. 

The  report  itself  opens  with  an  admirable  description  of  the  natural  division*  of 
India,  according  to  the  cla&sificaiion  first  suggested  by  Mr.  B I  an  ford  and  Sir  John 
Eliot,  and  adopted  by  the  latter  for  the  meteorological  work  of  the  Oovemment  ot 
India.  The  scheme  is  basud  on  the  normal  rainfall,  on  a  twenty-five  yeara*  avera^ 
and  its  Eeasonal  variability,  snd  it  is  obirioua  that  in  dealing  with  a  tropical  popula- 
tion like  that  of  India,  of  which  from  60  to  90  per  cent,  live  by  cultivation,  thes« 
considerations  are  beyond  compaTtson  the  most  essential  to  the  general  welfare. 
Tbe  divisions  do  not  in  many  cases  correspond  with  those  of  race  or  language,  bnt^ 
as  Mr,  Kisley  points  out,  complete  accord  would  entail  an  unwieldy  multiplication 
of  their  number.  Nor,  again,  is  the  use  of  these  divisions  extended  beyond  the 
two  leading  statiaticai  factors  of  area  and  population,  because  the  chief  object  of 
the  census  being  administrative  utility,  its  results  have  necessarily  to  be  aet  forth 
by  political  areas,  which  have  usually  little  relation  to  rainfall  and  little  more  to 
orographic  demijjcation.  Taking  the  table  as  it  stands,  one  of  tbe  features  tnoti 
prominent  on  its  surface  is  that  high  density  nf  population  accompanies  a  high  and 
certain  rainfall,  the  exceptions  being  where  the  hilly  nature  of  the  country  reetricta 
the  arable  area,  or  where  political  troubles  or  wide.^pread  unhealthiness  have  !♦- 
tarded  devt^lopment  of  the  plains  and  valleys.  The  first  of  these  opposing  infiuenoci 
is  very  apparent  in  the  figures  for  the  East  Satpuras,  the  second,  in  those  for 
and  Burma.  Deducting  these  three  tracts,  only  one-tenth  of  the  total  area  en^ 
a  rainfall  above  the  general  average,  but  this  section  contains  nearly  three-ten 
of  the  total  population.  Another  point  of  interest  is  the  highly  irregular  diaiributii 
of  the  popnlation,  and  the  consequent  want  of  significance  in  the  mean  density •! 
for  the  country  as  a  whole.  This  question  has  been  examined  in  detail  in  the  Jam 
of  the  Royal  Statistical  Society  for  December,  lli04,  where  it  is  shown  that  73 
cent,  of  the  area  has  a  density  of  only  76  per  mile,  whilst  the  remaining  27 
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oflDt  mpporU  DO  leit  thm  407  on  the  same  unit.    The  indoAion  in  the  list  oensns 

of  th$  tpumitj  peopled  tracts  of  Beluchbtan  and  the  Banna  frontier  hills  reduces 

the  main  dsoaty  of  India  from  188  (not  163,  as  is  wrongly  giyen  in  the  report)  to 

170  per  mile.    From  the  economical  point  of  view^  Baluchistan,  the  Indian  desert, 

and  the  Shan  hilk,  with  from  4  to  25  inhabitants  per  mile,  may  not  be  thinly 

populated,  eoniidering  the  scarcity  or  infertility  of  the  arable  land ;  whilst  Lower 

Bonnah,  with  25  to  the  mile,  is  certainly  so,  since  the  Barman,  whose  industry  ia 

aci  hia  atrong  point,  manages  to  export  twice  as  much  food-stuff  as  he  raises  for 

Ui  own  conaninptton  on  n  comparaUrely  lightly  tilled  area ;  and  even  in  Bengal, 

vith  fiom  450  to  900  per  mile,  the  limiU  of  the  expansion  of  population,  though 

jftohMj  nearly  approached,  have  not  yet  been  attidned.    In  a  community  mainly 

ifdonlioialy  which,  aa  the  report  shows,  is  generally  averse  from  migration  either 

ta  other  rogkna  or  to  other  indnatrieii,  the  test  of  economic  deosity  is,  to  a  large 

ttlnt,  the  morement  of  the  population — a  subject  which  Mr.  Gait  has  analyased 

comprahensiYely  and  with  great  skill.  It  is  pointed  out  that  hitherto,  not  only  famine, 

hat  the  improyement  in  accoracy  of  the  enumeratioD,  has  prevented  the  establish- 

■ent  of  anything  like  a  normal  rate  of  growth  amongst  the  population  of  India  as  a 

vfaole.   The  first  general  census  followed  upon  severe  famine,  and  suffered,  also,  from 

imperience  in  the  operations ;  the  Eecond  bare  the  marks  of  ten  years  of  unusual 

agdeultural  prosperity ;  whilst  the  third,  like  the  first,  recorded  the  effect  of  periods 

tf  severe  distress.    The  general  impression  made  by  the  analysis  of  the  three 

■mmerations  is  that  even  at  its  best,  and  in  spite  of  its  high  birth-rate,  the  popu- 

lUioQ  of  the  long-settled  tracts  of  India  increases  at  a  comparatively  slow  rate, 

ad  it  is  only  in  the  more  recently  settled  provinces,  such  as  Burmah,  that  the 

nla  of  growth  is  really  rapid.    The  bulk  of  the  additional  burden,  it  must  be 

isBMmbered,  falls  upon  means  of  subsisteoce  bounded,  elsewhere  than  in  the  latter 

tmeta,  by  natural  limitations,  and  intensive  cultivation  by  which  the  evil  days  of 

eoagertion  are  staved  off,  though  gaining  ground  in  some  respects,  is  still  far  from 

kafing  penetrated  to  the  core  of  Indian  agriculture.    There  If,  accordingly,  a  good 

Inl  In  favour  of  moderation  in  the  rate  of  iocrease.    The  deplorable  set-back  of 

the  Tsoent  famines,  which  were  of  an  extent  unparalleled  for  many  generations 

pHt,  is,  as  might  have  been  expected,  the  leit  motif  of  tbo  greater  part  of  the 

nporter'a  comment  upon  the  returns,  and  colours  the  statistics  of  the  greater  part 

ef  tiie  country  with  its  sad  tale  of  Ices  among  the  very  young  and  the  very  old, 

the  men  rather  than  among  the  women,  among  the  peasantry  and  village 

rather  than  in  the  cities  and  their  factories.    On  the  other  side  of  the 

AMd  will  be  seen  the  record  of  the  amazing  recuperative  power  of  the  masses,  the 

M  with  which  the  State  relief  measures  retuned  them  in  their  homes  and  on 

land,  and  their  decressing  reluctance  to  engage  in  any  other  but  their  tradi- 

ans  of  livelihood,  when  their  interests  dictate  such  a  transfer  of  their 

Me  and  industrious  faculties.  J.  A.  B. 


I 


REVIEWS. 
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History  of  Alpine  Climbinc;. 

'^ttiM  Simler  et  les  Origines  de  rAlpinisme  jusqu'en  1600.'     Par.  W.  A.  B.  Coolidge. 

Qwnoble:  Allier  Frferea.     1904.    Pp.  xxii.,  cxcii.,  308,  328,  and  100.    I'lice  25 /r. 

^  important  volume  will  find  a  place  on  the  shelves  of  all  those  who  are 

^tcnited  in  the  story  of  the  Alps.     Its  author,  or  rather  compiler,  Mr.  W.  A.  B. 
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ASIA. 

Ethkolooical  Inyebtigatiomb  in  Netherlands  Borneo. 

'  Qner  duroh  Borneo :  Ergebniase  seiner  Belaen  in  den  Jahren  1894,  1896-97,  und 
1898-1900.'  Von  Dr.  A.  W.  Nieuwenhuig.  Vol.  i,  with  97  Photographic  Platei 
and  2  Maps.    Leiden :  £.  J.  BrilL     1904.     Price  21«. 

The  present  volume  deals  with  Dr.  A.  W.  Nieuwenhuis' journey  from  Pontianaky 
on  the  west  coast  of  Netherlands  Borneo,  to  Samarinda  on  the  east  coasts  and 
contains  a  description  of  the  Bahaus  on  the  Kapuas  and  Mahakam  rivers.  A 
forthcoming  volume  will  give  an  account  of  the  expedition  to  the  E^nyaa  of  tha 
mother-country  of  the  Bahaus,  with  fuller  descriptions  of  the  induatry«  tiade^ 
houses,  and  art  of  these  people. 

In  1893-4  the  first  expedition  was  sent  out  by  the  Society  for  the  Advanoement 
of  Scientific  Investigation  in  the  Netherlands  Colonies  to  Central  Borneo.  This 
step  was  taken  because  it  was  realized  that  a  furthering  of  the  knowledge  of  the 
land  and  people  must  also  give  very  important  political  information.  The  expedi- 
tion made  large  collections  of  geological,  botanical,  zoological,  and  ethnological 
specimens,  and  as  Dr.  Nieuwenhuis  was  so  rarely  required  to  doctor  the  othen, 
he  was  free  to  study  the  natives  by  living  amongst  them. 

Formerly  tbe  inhabitants  of  Borneo  were  classed  (1)  as  Dayak,  the  original  in- 
habitants, or  (2)  as  Malays,  the  immigrant  people ;  the  former  were  said  to  live  inland, 
and  the  latter  on  the  coast.  On  the  whole  this  division  is  correct,  but  here  and 
there,  as  in  Sarawak,  the  heathen  people  occupy  the  land  up  to  the  coast.  On  the 
other  hand,  peoples  calling  themselves  Malays  live  fiBu:  in  the  interior  up  the  graai 
rivers.  These  two  groups  of  people  are  never  sharply  divided,  but  have  greatlj 
intermingled ;  hence,  natives  who  are  nearly,  or  quite,  of  pure  Dayak  origin  and 
belong  to  a  religion  which  means  far  more  to  a  heathen  Dayak  than  Mobaiii»  ] 
medanism,  call  many  places  by  true  Malay  or  Mohammedan  names.  One  ali^ 
finds,  but  possibly  more  rarely,  a  Dayak  in  whose  veins  Malay  blood  flowa. 

In  Central  Borneo  there  is  a  brachycephalic  and  a  dolichocephalic  (Indone 
group.    To  tbe  former  belong  the  Eayans,  and  to  the  latter  the  Ulu  Ajar  Daya 
on  the  Mandai.   From  an  ethnographical  point  of  view,  also,  the  differences  beti 
these  groups  are  very  marked.    The  Kayans  belong  to  the  great  group  of] 
and  RgQja  stocks  of  East  Borneo.    Dr.  Kohlbrtigge  argues  from  the  measu 
tbat  the  Kayans  are  a  mixed  people.    This  is  true,  as  they  migrated  150  years  t 
from  their  original  land  of  Apu  Kayan  to  the  Kapuas,  where  they  mixed 
neigh bouriog  races.    The  Ulu  Ajar  are  coosidered  to  be  the  race  which,  known  I 
Ot-Danum  and  Siang,  occupy  the  upper  waters  of  Melawi,  Kahayan,  and  Barito.     "M 

In  addition  to  these  two  large  agricultural  groups,  there  are  in  Central  BonM9 
numerous  nomadic  hunters,  who,  under  the  names  of  Pnnan,  Bukat,  and  Beketea^ 
live  in  the  high  mountains  and  at  the  sources  of  the  great  rivers.    They  appear  te^ 
be  older  than  the  other  two  groups,  and  may  well  be  the  aboriginal  inhabitants  «■ 
Borneo.    Like  the  Bahaus,  the  Kenya  have  for  their  common  mother-land 
district,  at  the  sources  of  the  Kayan,  or  Bulungan,  river,  which  is  called 
Kayan  or  Po  Kedjian. 

In  this  interesting  and  very  beautifully  illustrated  volume  a  great  deal  is  gif 
about  the  beliefs,  customs,  and  handicrafts  of  the  Kayans  which  it  is  impowil^iSI 
to  particularize.    Considerable  space  and  many  illustrations  are  devoted  to  tl^fc 
interesting  and  important  subject  of  tattooing,  and  Dr.  Nieuwenhuis  gives  ' 
whereby  the  tribe  of  a  person  can  be  told  by  the  designs  or  patterns 
Those  of  the  women,  he  points  out,  are  of  more  reliability  than  those  of  the  i 
as  the  latter  may  have  travelled  and  obtained  new  designs.    The  author  claa 
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the  tattooing  in  three  groupe— (1)  Bahan,  Kenya^  Puoan ;  (2)  Bukat,  BdkStan ; 
(3)  racee  from  Barito  and  MSlawi  and  the  Ulu  Ajar  of  Mandai.  The  designs 
of  the  first  group  are  in  lines.  The  women  decorate  the  lower  arms,  hands,  ankles, 
and  feet ;  the  men  the  shoulders,  arms,  and  breast ;  the  thumb  of  the  left  hand 
snd  the  ankles  are  decorated  only  ou  Tery  brave  men.  The  men  of  the  second 
group  tattoo  the  whole  of  the  body  from  the  lower  jaw  to  the  knuckles  and  ankles 
with  a  blue  background,  so  that  the  patterns  are  left  in  the  natural  skin  colour.  If 
s  Bokat  youth  distinguishes  himself  in  war,  or  in  any  other  way,  he  is  first  tattooed 
8B  the  breast  with  a  triangular  figure ;  later  other  parts  of  the  body  are  decorated 
ii  regular  order  according  to  prowess.  The  men  of  the  third  group  begin  with 
fas  on  the  calf;  and  later,  unlike  the  first  group  who  haye  isolated  figures,  the 
■ms,  ramp,  and  neck  are  completely  adorned  by  designs  of  figures  that  are  joined 
tagsiher.  The  women  chiefly  decorate  the  knees,  lower  legs,  and  hands.  The 
Moond  and  third  groups  tattoo  free-hand,  whilst  the  first  group  tattoo  by  following 
tke  impressions  of  wooden  blocks.  The  third  group  employ  a  red  colour  as  well  as 
■mC  In  the  first  and  second  groups  the  womeo,  and  in  the  third  group  the  men, 
m»  the  tattooerr.    There  are  many  taboos  connected  with  tattooing. 

The  rice-sowing  festiyal  frequently  does  not  fall  on  the  same  day  as  the  actual 
iDving.  Dr.  Kieuwenhuis  describes  how,  at  a  Mahakam  Kay  an  village,  the  festive 
hj  was  appointed  by  an  old  priest  by  the  position  of  the  sun  in  the  following 
vqr :  he  had  near  his  house  two  elongated  stones,  one  large,  the  other  small,  and 
ks  noted  the  time  at  which  the  sun  set  at  a  spot  on  a  certain  hill  in  alignment 
•ilk  the  two  stones.  The  rice-sowing  festival  was  the  only  one  which  he 
farmined  by  astronomical  means.  For  the  most  part  the  reckoning  of  time  by 
db  Kayans  is  more  or  less  arbitrary,  and  depends  upon  agriculture.  The  month, 
i^  as  they  say,  the  moon,  is  more  important  than  the  year,  and  hardly  any  one 
bows  how  many  moons  go  to  the  year. 

The  natives  of  the  interior  of  Borneo  are  a  peculiarly  pleasant  people  to  visit, 
lilk  their  quiet  politeness  and  self-respecting  friendliness.  Though  they  are 
mAealtoralists,  they  are  warlike,  a  circumstance  that  is  doubtless  partly  due  to  the 
iat  that  they  grow  little  else  but  rice,  which  gives  comparatively  little  trouble  and 
kms  leisure  for  forays  ;  and  partly  to  the  propinquity  and  extent  of  the  jungle, 
lUch  eoables  the  men  to  retain  their  hunting  proclivities  and  educates  them 
teta&le  human  game.  A  very  noticeable  feature  of  the  non-Malay  tribes  is  their 
snse,  which  manifests  itself  in  the  pleasing  decoration  of  most  of  their 
Its  in  daily  use.  This  sumptuously  illustrated  volume  can  be  thoroughly 
as  giving  a  good  insight  into  the  conditions  of  existence  in  one  of  the 
lot  intoesting  spots  of  the  globe,  and  one,  too,  that  has  hitherto  escaped  the 
1i|jbliiig  influence  of  the  white  man. 

A.  C.  Haddon. 


AFRICA. 

The  Sahara. 

l^Naments  Scientifiques  de  la  Mission  Sahariounts  Mission  Foureau-Lamy  .  .  * 
Ptt  F.  Fourean.    Premiere  fascicule  :  Introduction ;  Obsorvutions  Astronomiques 
-^  et  X^teorologiques.  (Publication  de  la  Soci^tc  de  la  Geogmphie.)    Paris  :  Matison. 

^  Vm,    Pp.162. 

D  Oie  **  Narrative  "  of  M.  Foureau's  great  journey  across  the  Sahara  appeared  in 

i  c  ^  book, '  De  TAlger  au  Congo  par  lo  Tchad '  (see  Oeoyraphicai  Journal^  vol.  19, 

njE  ^196).   The  sdentific  results  of  the  expedition  are  to  be  published  in  six  parts— 

;  0  toomleal  and  meteorological  observations ;  orography,  hydrography,  and  topo- 

ssB  ^7 ;  geology ;  flora  and  fauna ;  ethnography ;  and  prehistoric  remains.     Of 
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these  parts,  which  will  together  form  a  volume  of  800  to  1000  pages,  and  an  atlas 
of  16  maps,  the  first  has  been  issued,  and  the  others  will  apparently  follow  in  the 
order  named.  The  astronomical  observations  were  made  by  M.  Foureau  himself, 
and  by  M.  de  Chambrun ;  they  have  been  reduced  and  discussed  by  M.  Guyou, 
President  of  the  Bureau  des  Longitudes,  and  give  the  positions  of  over  a  hundred 
points  on  the  route  of  the  expedition.  The  results  of  magnetic  observations  by 
M.  Foureau  are  also  given. 

The  meteorological  observations  condst  of  readings  of  aneroid  barometer  and 
thermometer  thrice  daily,  observations  of  hypsometric  thermometer  at  selected 
points  for  correction  of  the  aneroid,  observations  of  self-registering  thcrmo- 
hygrometer,  observations  of  wet  and  dry  bulb  thermometers  at  certain  stations, 
and  the  usual  "eye-observations"  of  wind,  cloud,  etc. 

For  purposes  of  dlBcussion,  the  region  traversed  by  the  expedition  is  divided 
into  four  climatic  zones :  (1)  the  Sahara  and  Air  zone,  between  32®  and  49^  N. 
lat. ;  (2)  Air  zone,  lat.  20*^  to  about  15*>  N.;  (3)  Sudan,  Tchad,  and  lower  Chari 
zone,  lat.  16°  to  12^  N. ;  and  (4)  sub-equatorial  and  equatorial  zone,  lat.  12°  N.  to 
the  equator,  Chari,  and  Oubangi  r^on.  The  number  of  observations  in  different 
zones  if,  of  course,  differently  distributed  according  to  the  season  during  which  the 
expedition  found  itself  in  each,  but  the  experiences  of  the  expedition  are  of  peculiar 
interest,  both  in  affording  information  about  the  climatology  of  an  almost  unknown 
region,  and  in  throwing  light  on  the  general  meteorological  regime  occurring  in  a 
type  of  climate  of  which  we  have  comparatively  little  actual  Imowledge.  In  the 
Sahara  and  Sudan  we  find  a  belt  extending  from  the  "  horse  latitudes  **  to  tho 
"  doldrums  *'  in  a  land  area  of  vast  extent,  but  without  definite  lines  of  great  eleva- 
tion. The  range  of  temperature  is  enormous — the  expedition  records  temperatom 
below  freezing  twenty-five  times,  and  at  the  camp  at  Ouad  Affattakha  (lat.  25^ 
16'  N.,  long.  5°  25'  W.,  altitude  3753  feet)  the  thermometer  went  down  to  18«>^ 
Fahr. ;  in  the  Air  region  the  mean  temperature  during  June  was  99°  Fahr.,  andj 
the  daily  maximum  for  May  and  June  never  fell  below  107°  Fahr.,  neverthele 
winds  arc  irregular  in  distribution  and  force.  Want  of  vapour-supply  prevenll 
the  full  development  of  the  trade  winds,  which  were  not  recognized  beyoaAn 
Abellama,  in  lat.  16°  17'  N.,  and  in  the  absence  of  a  definite  line  of  elevation  Hmt^ 
monsoon  does  not  attun  strength  and  coherence.  Hence  the  relative  importaiiai>l 
of  du6t-whirls,  tornadoes,  and  sitiiilar  local  phenomena,  of  which  this  memoir  < 
tains  some  interesting  records,  and  the  characteristic  division  of  the  rainfall  intflf^-^ 
defined  rainy  seasons  and  accidental  showers  associated  with  the  local  disturbaneet.  "^  * 
The  work  of  the  expedition  makes  a  valuable  contribution  to  our  knowledge  of  ft  *^^ 
typical  *'  continental  ^'  climate  in  the  tropics. 

A  AVest  African  Vade-Mecum. 

*  Verb.  Sap.  on  going  to  West  Africa,  Northern,  Southern  Nigeria,  and  to  the  Coartst*^* 
By  Alan  Field,  f.b.o.s.     liondon  :  Bale,  Sons,  &  Diinielsson.     Price  2s.  6<2. 

This  little  book,  of  which  an  advanced  copy  has  been  sent  us,  should  be  oa  1 
great  use  to  travellers  about  to  make  the  acquaintance  of  West  Africa  for  the  firM^< 
time.  It  consists  of  practical  hints  on  outfit,  and  information  on  a  variety  <  iw 
subjects  connected  with  life  and  travel  in  the  West  African  colonies  and  pfca» 
tectorates,  which  it  is  important  for  the  intending  visitor  to  possess,  but  for  whie&^ 
he  may  search  in  vain  in  published  works  on  those  countries.  Being  conoeme9>^ 
with  one  special  region,  it  can,  of  course,  enter  into  details  which  the  more  ^soxTtmi 
Ecope  of  the  Society^s  '  Hints  on  Outfit  ^  would  render  unsuitable,  and  it  therefoor^ 
forms  a  useful  supplement  to  the  latter.  Chapter  II.  conveys  much  practice*' 
information  in  the  form  of  an  imaginary  voyage  from  Liverpool  to  Lokoja,  wUl^ 


REVIIW&  205 

other  chaptendaal  with  ** Health,  Climate, and  the  Seasons/'  '<  The  Life  and  Social 
Amenities,**  and  other  subjects. 

AMERICA. 

The  ABGEirnNE  and  Chile. 

'The  Countries  of  tlie  King*8  Award.*    By  Colonel  Sir  Thomas  Hunp^erford  Holdich. 
Hurst  A  Blaokctt,  Ltd.     1904.    Pp.  xv.,  420.     With  Map.     Prioe  16«.  net. 

To  the  author  of  this  book  fell  the  difficult  task  of  evolving  from  the  language 
of  treatie3  based  on  a  fundamental  misconception  of  the  configuration  of  Pata- 
fDoiay  a  boundary  between  the  possessions  of  the  Argentine  and  Chile,  that  should 
ktm  a  reasonable  settlement  of  their  rival  claims.  The  reader  will  here  find  the 
flonditions  of  the  problem  clearly  set  before  him,  as  well  as  the  outlines  of  the 
[  afaitim  which  has  been  so  successful  in  terminating  for  good  the  dififerences  which 
I     hsd  disturbed  the  relations  of  the  southern  republics. 

To  the  student  of  political  geography,  the  most  instructive  chapter  will  be  that 
k  which  the  author  discusses  the  question  of  the  natural  features  with  reference 
ts  which  a  boundary  may  be  defined,  and  the  terms  that  should  be  used  in 
iacribing  them — a  chapter  which  deserves  careful  sludy  by  diplomatists  who  have 
to  agree  upon  the  course  of  a  frontier  in  a  region  whose  geographical  features  are 
tfD  imperfectly  known. 

We  are  given  a  brief  but  interestiug  description  of  the  territories  of  the  two 
riitee  whose  future  appears  eo  promising  now  that  the  spectre  of  a  protracted 
nd  angainary  war  has  been  happily  banished,  as  well  as  a  sympathetic  apprecia- 
te of  the  national  characteristics  of  the  iohabitants.  The  author  sppears  to 
kfft  been  impressed  by  the  efficiency  of  the  naval  aod  military  forces  of  the 
■pnblica,  and  devotes  some  space  to  the  records  of  the  achievements  of  the  navy 
if  Chile  in  the  war  with  Peru,  doing  justice  at  the  same  time  to  the  heroism  of 
ftt  Of^xxing  commander  Grau  and  his  comrades.  Fortunately,  however,  the 
awdkraa  agricultural  developmeut  of  which  the  author  tells  us  is  of  more  interest 
to^j  in  these  southern  lands  than  battleships  or  armies. 

la  Patagonia  itself  the  author  has  had  unique  opportunities  of  making  himself 

amounted  with  the  magnificence  of  its  scenery  and  the  extent  of  its  resources. 

Ml  ftates  placed  their  men-of-war,  which  on  this  occasion  at  least  well  served 

iWcuLse  of  peace,  at  his  disposal,  and  on  land  all  the  resources  of  the  country 

M drawn  upon  to  facilitate  his  movements.     We  have  some  vivid  pictures  of  his 

'^yigB  among  the  intricate  channels  and  fiords  of  the  west  coast,  whose  shores 

iidothed  with  exuberant  vegetation  save  where  the  glaciers  from  the  mountains 

^A  the  sea.    Then  the  sceoe  changes  to  the  still  grander  beauty  of  Tierra  del 

hgo^  once  a  synonym  for  desolation,  but  which,  it  now  seems,  is  admirably 

^^tod  for  sheep-farming. 

Tbe  chief  interest,  however,  of  the  book  centres  in  the  disputed  territory,  the 
^totinoQ  of  fertile  and  picturesque  valleys  that  have  long  been  hidden  away 
i  ^1  vtveen  the  Andes  on  the  west  and  the  forbidding  pampas  of  eastern  Patagonia, 
^l^deeper  hollows  lie  great  lakes  that  outflow  sometimes  to  the  Atlantic,  but 
i^^  ^frequently  through  the  Andes  in  deep  valleys  which  are  rendered  impassable 
i^H  7 tke dose-grown  vegetation.  The  author  gives  us  a  graphic  description  of  his 
^^  ''Mad  ride  through  this  region  amid  the  rains  of  the  late  autumn,  till,  on  the 
"iM  of  winter  at  last,  he  turned  eastward,  and  with  the  snow  driven  by  the 
a  '^  western  winds  at  his  back,  made  his  way  across  the  pampas  to  the  Atlantic 
PI  "Kt  It  is  difficult  to  imagine  a  reader  possessed  with  any  vestige  of  the 
^^  tStui  travel  who  does  not  long  to  pay  a  visit  to  this  new  wonderland  of  the 
r^l  ^Btlttn  hemisphere. 


Ik 
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The  numerous  IllusirationB,  which  are  reproduced  from  phoiographi,  are  excel- 
lent. Though  they  are  in  most  cases  printed  with  the  text,  the  definition  is  far 
superior  to  that  of  many  plates,  and  whereTer  the  figure  of  the  author  appears, 
however  small  it  may  he,  the  likeness  is  unmistakable. 

J.  W.  E. 

GENERAL. 

H18TOBY  OF  Cabtographt. 

*  Kartographische  Denkm&ler  zur  Entdeekungflgeschiehte  von  Amerika,  Asien.  Austra- 
lien,  und  Afrika  aus  dem  Besiiz  der  Koniglichen  offentliohen  Bibliothek  xu 
Dresden.'  Herausgegeben  yon  Victor  Hantssch  und  I^udwig  Schmidt.  Hiorsemann. 
Leipog:  1903. 

This  series  of  facsimiles  includes  seventeen  excellent  illustrations  of  the  map- 
work  of  three  prominent  sixteenth-century  draughtsmen,  viz.  (1)  the  chart  of  the 
Atlantic  Ocean  basin,  by  Pero  Fernandez,  1528;  (2)  the  1541  world  map  of 
Nicolas  Desliens,  in  three  sheets;  (3)  the  extra-European  portions  of  £H^o 
Homem's  work  of  1568,  in  thirteen  sheets. 

As  to  Pero  Fernandez,  it  is  impossible  to  decide  whether  this  designer  is  the 
same  as  any  of  the  well-known  men  who  bore  this  name  in  the  great  age  of  Portu- 
guese history ;  we  only  know  what  he  tells  us  on  this  map — that  he  executed  the 
present  work  at  Oporto  in  1528.  But  he  may  have  been  the  same  as  the  Pero 
Fernandez  who  in  1558  was  commissioned  by  the  King  of  Portugal  (Sebastian)  to 
supply  maps  and  nautical  instruments  for  ships  sent  to  Guinea  and  India  in 
the  service  of  the  state.  The  original  is  in  MS.  Dresd.  f.  17 ;  its  measurements 
are  0*88  by  0*64  metre,  the  height  being  the  larger  dimension.  The  African 
coast  is  only  shown  a  little  beyond  the  mouth  of  the  Oongo.  Great  castle  pictures 
mark  the  fortress  of  La  Mina  on  the  Guinea  coast  and  the  capital  of  the  Congo 
kingdom. 

As  to  Desliens  and  his  work,  we  do  not  sufifer  here  from  the  vagueness  tbml' 
clouds  Pero  Fernandez.    Next  to  Pierre  DescelierF,  Nicolas  of  Dieppe  is  the 
leader  of  that  great  Norman  school  of  cartography,  whose  importance  was  first 
adequately  appreciated  by  Henry  Harrisse ;  next  to  the  priest  of  Arques,  he  is  thif  *. 
father  of  French  map-science.    The  specimens  of  Desliens  here  given  from  the  j 
Dresden  MS.  Geog.  A.  52  m.  (0*575  metre  in  height  by  1*042  metre  in  breadth^    ] 
inscribed  faicte  a  Dieppe  par  Nicolas  Desliens,  1541)  are  claimed  by  the  present 
editors  as  eariier  than  the  so-called  Harleian  map  in  the  British  Museum  (Add. 
MSS.  5413),  which  the  late  Mr.  Goote  endeavoured  to  assign  to  1536,  considering 
it  as  the  oldest  surviving  production  of  Dleppese  cartography.    In  any  case,  its 
resemblance  to  the  Harleian  example  is  most  intimate ;  slighter,  but  still  beyond 
dispute  is  its  likeness  to  the  *^  Cabot  '*  map  of  1544 — a  distinctly  inferior  production 
of  the  Dieppe  school,  but  of  the  Dieppe  school  nevertheless. 

As  to  Diego  Homem,  he  is  probably  a  son  of  that  Lopo  Homem,  ^*  mestre  de 
cartas  de  marear,"  who  received  from  King  Manual,  in  recognition  of  his  wofk,  { 
a  privtlegiumf  on  February  16,  1517.  Diego's  life  is  at  present  scarcely  better  j 
known  than  that  of  Pero  Fernandez.  In  1543,  after  committing  murder,  he  seems  f 
to  have  fled  from  Portugal  to  England,  and  to  have  remained  in  exile  (in  variooi  ' 
European  countries)  till  1547,  when  he  was  pardoned  and  recalled  by  John  IIL  ' 
(July  11).  Much  of  his  later  life  appears  to  have  been  spent  in  North  Italy»  \ 
where  Battista  Agnese  notices  bis  presence,  and  praises  his  work  as  unususllj  ' 
painstaking  and  finished.  Twenty-one  maps  of  his  are  known.  The  preseill  \ 
work,  executed  at  Venice  in  1568,  was  formerly  in  the  possession  of  Count  Hmn-  *; 
rich  Briibl,  and  since  1798  has  been  in  the  Dresden  Royal  Library  (MS.  Dread. 
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f.  59  a).    On  the  third  sheet  is  the  endorsement  inscription  of  the  author :  Diegtis 
Home  Co»mographus  LusUanus  fecit  Venettis  ano  apartu  Virginis  1568. 

The  works  of  Pero  Fernandez  and  Diego  Homem  prohably  drifted  into  the 
poeaesuon  of  the  Elector  Augostus  of  Saxony  (155^1586)  throngh  the  commercial 
leUtions  cultivated  by  the  latter  with  Portugal.  In  1576  Hieronymus  Kramer 
vaa  sent  from  Dresden  to  Lisbon  to  procnre  openings  for  Saxon  trade,  and  in 
fsrUcnlar  to  secure  direct  access  to  the  spice  and  drug  markets  controlled  by 
PbrtagaL  Kramer  made  numerous  and  valuable  purchases  for  the  elector;  and 
m  the  same  way  the  great  Augsburg  merchant  Konrad  Rott,  who  had  temporarily 
laaed  from  the  Portuguese  Government  the  Indian  pepper  monopoly  in  Lisbon, 
wd,  who  had  met  Kramer  in  Portugal,  made  himself  a  commercial  and  antiquarian 
Ignt  oC  the  Saxon  prince,  whose  aid  he  desired  in  various  projects  of  his  own. 

The  map  of  Pero  Fernandez  here  given  seems  to  have  been  noticed  in  the 
dtet  catal^ue  of  the  Electoral  collections  at  Dresden  (the  <  Inventar  der  Kunst- 
Kunmer,*  drawn  up  in  1587).  We  know  that  before  his  death  in  1586,  Augustus 
kd  acquired  thirteen  cosmographical  and  cartographical  works,  considered  even 
te  ss  valuable ;  but  the  only  precise  indication  of  such  an  acquisition  in  the 
Mords  of  his  life  is  the  present  of  a  compass  and  sea-chart  from  Duke  Jobn  the 
Bder  of  Schleewig-Holstein,  on  March  29,  1575. 

Ai  to  the  details  of  the  map-work  here  reproduced,  we  may  notice  in  the 

example  (plates  2-4  of  the  present  facsimiles)  that,  as  in  the  "  Harleiau  " 

mt^  Imta  la  grande  is  prominent  and  distinctly  suggests  a  discovery  of  certain 

|Hli  of  the  north-west  of  Australia  before  this  date  (1541) ;  that  the  Caspian  is 

\  misconoeived,  its  length  being  indicated  as  from  west  to  east ;  that  the  whole 

[  «C  Aaa  east,  north,  and  north-east  of  the  Caspian  is  obviously  unknown  to  the 

and  that  the  Don  is  really  his  limit  on  this  side  of  the  world.     For 

I  an  estuary  is  indicated  in  that  part  of  the  Caspian  shoreland  which  roughly 

to  the  Volga  delta,  there  is  no  hint  of  a  great  river,  and  throughout  the 

and  central  portions  of  the  present  Russian  empire,  Desliens'  conceptions 

I  fiv  inferior  to  those  of  Herberstein  (1517-1526),  just  as  on  the  Pacific  coast  of 

■a  his  delineations  are  decidedly  in  arrear  of  the  knowledge  already  acquired 

|lffts  Portuguese.    In  the  north-east  of  North  America,  Desliens'  present  work 

[  1m  a  striking  likeness  to  the  "Cabot**  map  of  1544,  which  may  be  fairly  supposed 

t  tl  see  a  great  deal  to  Nicolas  of  Dieppe.    In  the  southern  parts  of  Africa  and 

I  hk^  md  along  the  shore-lands  of  Africa,  the  Norman  draughtsman   furnishes 

[■onUent  picture  of  the  most  advanced  geographical  knowledge  of  his  time. 

C.  Raymond  Beazley. 

Geogbaphical  Terms. 

of  (Geographical  and  Topographical  Terms.'    By  Alexander  Knox,  b.a. 
London :  Stanford.    1904.     Price  \^». 

fieadera  of  books  of  foreign  travel  are  constantly  confronted  with  difficulties  in 

fljpri  to  the  place-names  and  topographical  terms  met  with,  a  right  understanding 

tfvlidi  involvea  a  greater  or  less  knowledge  of  a  host  of  out-of-the  way  languages. 

Jfe  E]iax*i  book  is  an  attempt  to  remove  such  difficulties,  by  the  definition  of  the 

commonly  employed  throughout  the  world  for  geographical  and  topo- 

.  iBatores,  as  well  as  of  words  in  frequent  occurrence  in  the  composition 

fi  iKk  t«nna  or  of  place-names.    Its  interest  is  therefore  obvious  at  first  sight, 

■it  thoogh  it  lays  no  claim  to  completeness,  and  will  be  of  use  rather  to  the 

than  to  the  scientific  reader,  geographers  may  still  be  grateful  for  the 

of  persevering  labour  bestowed  on  its  compilation,  which  must  have 

difficulties  of  no  light  order.    Especial  attention  has  evidently  been 
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giyen  to  the  terms  in  use  in  the  yarioas  Africtn  laogoigee  (Arabic,  Bantu, 
Somali,  etc.,  etc.),  bat  the  ▼ariooa  Asiatic  groups  take  likewise  a  prominent 
pkce.  Chinese  place-names,  formed  as  they  are  almost  entirely  from  words  in 
ordinary  use,  benefit  in  particular  from  such  an  explanation  of  thdr  com- 
ponent parts,  though  they  at  the  same  time  ofifer  special  difficulties  from  the 
impossibility  of  discriminating,  with  the  English  alphabet,  between  the  slight 
differences  of  pronunciation  which  inyolye  entire  differences  of  meaning.  Thus 
what  is  apparentiy  the  same  term  frequently  appears  with  several  distinct  mean- 
iDgs.  Mr.  Knox  has,  perhaps  wisely,  made  no  definite  choice  between  the  yaiious 
Bystems  of  transliteration  of  Chinese,  but  repeats  many  of  the  terms  under  the 
different  spellings  in  use  (e.g.  kiang  and  Chiang^  chou  and  ehau).  It  is,  perhaps,  to 
be  regretted  that  in  such  cases  he  does  not  specify  the  parts  of  the  country  in 
which  the  respective  forms  are  used.  The  many  variants  of  the  first  element  in 
the  name  Sechuan  or  Suchuan  are  not  entered,  though  some  of  them  are  referred 
to  in  the  introduction,  in  which  Prof.  Eeane  gives  a  learned  disquisition  on  the 
principal  consonantal  changes  which  occur  in  the  various  groups  of  languages. 
Mr.  Knox  does  not  devote  much  attention  to  precise  definition  of  meuiing  from 
the  point  of  view  of  physical  geography,  and  though  by  bringing  together  such 
a  vast  number  of  terms  he  has  simplified  the  task  of  future  workers  in  this  field, 
his  book  still  leaves  as  a  desideratum  the  authoritative  list  of  technical  terms  in 
use  iu  geography,  the  compilation  of  which  has  for  some  time  been  under  con*- 
sideration  by  our  Society,  and  has  quite  recently  been  taken  up  in  America  by 
Prof.  Abbe.  Much  less  attention  is  avowedly  given  to  European  than  to  extra- 
European  terms,  and  while  many  of  the  former  are  altogether  missing,  the  defini- 
tions of  others,  eg.  <'  caflon,"  <*  scar,"  "  Schollenland,'*  etc.,  etc.,  frequently  lack 
scientific  precision  or  completeness.  The  points  of  the  compass  in  different 
languages  might  also  have  received  fuller  attention.  But  in  its  own  special  fidd 
the  book  will  be  a  useful  work  of  reference  to  the  geographer. 
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TEX  800IBTT. 
Oeography  in  Military  Educatioii. — The   importauoe  of  a   thorongk 
study  of  geography  to  military  officers  lately  received  cordial  reoognitioiL.  - 
from  Mr.  Arnold-Foster,  Secretary  for  War,  in  a  speech  which  followed 
the  first  of  a  course  of  lectures  on  "  Military  History  and  Strat^y,** 
delivered  at  the  University  of  London  by  Colonel  H.  A.  Sawyer  on 
January  IG.     After  expressing  his  wishes  for  the  success  of  the  enter- 
prise inaugurated  on  that  occasion,  and  touching  upon  the  general 
needs  of  the  army  as  regards  education,  he  said  that  he  should  lika 
to  see  young  men  come  up  from  the  public  schools  instructed  in  the 
great  science  of  geography.     Now  they  come  up  practically  without 
any  knowledge  whatever  of  one  of  the  sciences  which,  more  than  any 
other,  was  the  reasonable  foundation  for  the  studies  of  an  offioer  in  the 
army.     He  hoped  the  reorganization  of  the  army  might  subserve  a  great 
purpose  in  this  matter,  and  that  more  might  be  done  in  the  fntnre 
than  had  been  done  in  the  past  to  encourage  the  study  of  geography* 
At  ]iresent  it  was  a  special  subject  in  the  Staff  College,  and  knowledge 
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of  it  was  required  by  the  authorities  at  Sandhurst  and  Woolwich.    But 

it  had  been  urged  on  him  by  many  competent  authorities  with  whom  he 

was  in  agreement  that  the  War  Office  might  encourage  the  study  of 

geography  in  the  public  schools  if  a  reasonable  knowledge  of  the  subject 

were  demanded  in  the  preliminary  examinations  for  entrance  to  the  army. 

There  was  an  extraordinary  lack  in  this  country — which  of  all  others 

ou^t  to  be  well  posted  in  this  branch  of  science — of  a  proper  knowledge 

tf  geography.    Such  words  from  one  in  Mr.  Amold-Forster  s  position  are 

t  happy  augury  of  future  success  in  this  direction.     In  connection  with 

I  gratifying  statement,  we   wish   to   state  that   in  the  summary 

tf  the  correspondence  in  the  Times,  published  in  the  January  numlier 

tf  the  Journal^  we  had  no  intention  to  endorse  all  the  charges  made  by 

(he  Times  Military-  Corresi>ondent.     With   regard  to  the  Intelligence 

D^nrtment,  it  is  pointed  out  that  it  is  not  a  publishing  department, 

ttd  that    it   is   conceivable   that,   under   certain   circumstances,    the 

fnhlication  of  information  in  the  shape  of  maps  or  otherwise  might 

h  indiscreet  and  cause  breach  of  neutrality.     No  reference,  moreover, 

w  made  to  the  excellent  work  done  at  the  Chatham  School  in  training 

far  survey  and  cartographical  work. 

EUBOPE. 

The  Yatna  Jokull,  Iceland. — This  great  snowfield,  the  largest  in  Europe,  was 
oaed  last  simimer  for  the  first  time  from  east  to  west  by  Messrs.  T.  S.  Muir  and 
J.H.  Wigner.  Their  equipment  was  conveyed  on  two  sledges,  and  ski  were  fouod 
tf  great  service,  especially  on  soft  snow.  The  length  of  the  route  was  about  80 
woks,  md  excursions  on  either  hand  from  dififercut  camps  made  up  as  many  more, 
from  Faskrudsljord,  on  the  east  coast,  they  rode  in  five  days  to  a  point  on  the 
BnUheastem  margin  of  the  Jukull,  about  5  miles  south  of  Snaefell.  Here  they 
teiMed  guides  and  ponies,  and,  after  a  week  spent  in  preparations  and  recon- 
latring,  they  finally  left  the  northern  margin  on  August  13.  They  proceeded 
ii  %  south-westerly  direction,  until  approaching  the  southern  margin,  when  they 
tnaed  more  to  the  west  to  avoid  the  outliers  of  the  Oraefa  Jokull.  On  the  22nd 
ftiy  crossed  the  main  watershed  at  a  height  of  about  5000  feet  above  sea-level. 
IbvwsiDg  the  magnificent  ne*r.oi  the  Skeitharar  Jiikull,  they  reached  on  the  20th 
Ai  eater  GraenaQall,  situated  on  the  south  face  of  Hdgongur,  the  second  highest 
■anred  peak  in  Iceland.  Here  they  remained  encamped  in  a  cave  for  six  days, 
teng  which  the  weather  was  extremely  broken.  Hdgungur,  however,  was  climbed, 
ad  the  fine  glacier  lake,  Qraenalun,  examined.  On  September  3  they  got  off  the 
ttnll  near  one  of  the  sources  of  the  Djupd.  Two  days  later,  after  encountering 
ttaderable  difficulties,  they  found  the  farm  of  Nupstathr,  whence,  having  pro- 
and  guides  and  poniep,  they  travelled  to  Reykjavik.  On  the  northern  margin 
fts  iqiwird  slope  was  very  gentle,  but,  in  the  first  instance,  the  numerous  and 
kfjp  sarfMce  streams,  and  later  the  softness  of  the  snow,  made  tlie  labour  of  hauling 
tbdedges  very  great.  In  fact,  it  was  only  by  taking  them  on  one  at  a  time  that 
B^  pitgress  at  all  could  be  made.  It  was  only  after  the  first  storm  that  the  new 
aov  made  it  possible  to  take  both  sledges  on  together.  Very  soon  it  was  found 
tbt  the  best  way  was  to  sleep  during  the  day  and  travel  by  night.  Then,  how- 
•rer,  fog  proTed  a  great  hindrance,  making  steering  extremely  difficult.  The  first 
erevuKS  of  aoy  size  were  met  with  at  the  head  of  the  Breithamerkr  Jljkull,  near 
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the  southern  margiD.  These  were  threaded  in  semi-darkness,  and  proved  merely 
a  welcome  change  from  the  monotony  of  the  otherwise  featureless  snowfield.  The 
whole  interior  of  the  Jokull,  indeed,  is  a  vast  plateau  varying  in  height  from  4000 
to  5000  feet  ahove  sea-level,  unbroken  except  at  the  edges  and  near  the  western 
margin  by  a  single  rock  peak.  During  the  last  two  days  considerable  trouble  was 
caused  by  crevasses,  which  were  long  and  wide,  and  the  route,  therefore,  was  a 
succession  of  zigzags.  The  weather  conditions  were  on  the  whole  as  favourable  as 
could  be  expected.  Two  snow  blizzards  were  experienced,  but  those,  though 
causing  delay  at  the  time,  provided  compensation  in  the  covering  of  new  snow, 
which  afforded  a  better  surface  for  the  sledges.  The  highest  temperature  recorded 
was  38^*8,  and  the  lowest  22^-3,  the  average  being  about  30^  The  prevalence  of 
fog  and  the  ceaseless  winds,  as  well  as  the  marked  general  humidity  of  the  ur,  made 
the  cold  seem  much  greater  than  it  really  was.  As  Messrs.  Mnir  and  Wigner  were 
alone,  and  so  had  to  do  all  the  mere  manual  labour,  small  leisure  remained  for 
purely  scientific  observation.  However,  a  large  number  of  photographs  were  taken, 
and  a  meteorological  record  kept.  With  the  aid  of  pocket-sextant,  compass,  and 
sledge  odometer  (the  latter  being  tested  in  all  conditions  of  snow),  a  fairly  accurate 
route  survey  was  made  out.  The  standard  map  by  Thoroddsen,  which  has  deservedly 
received  high  praise  as  regards  the  rest  of  the  island,  could  not  be  expected  to  be 
accurate  in  respect  to  the  Yatna  JokuU.  It  is  impossible  here  to  enter  into  details, 
but  numerous  important  ^crepancies  were  observed,  not  only,  as  was  natural,  in 
the  unknown  northern  regioD,  but  in  the  more  frequented  southern  district.  Last 
summer  the  southern  margin  was  surveyed  by  a  Danish  staff,  but  the  northern 
and  western  margins  would  well  repay  careful  and  systematic  examination,  both 
from  a  geographical  and  a  geological  standpoint,  and  especially  with  a  view  to 
studying  the  remarkable  volcanic  and  glacier  pheuomena. 

Age  and  Origin  of  the  Wiirm  See,  Bavaria.— The  origin  of  this  lake . 
(called  also  the  Stamberger  See)  has  been  attributed  by  Penck  to  glacial  erosion, 
a  view  which  has  found  an  opponent  in  Dr.  W.  Ule,  of  Halle- am- Saale.  In  hk  . 
work,  noticed  in  the  Journal  a  little  time  back  (vol.  19,  p.  381),  Dr.  Ule  gave  rcaeona 
for  doubting  Penck's  conclusions,  and  be  now  claims  {Zeitschri/t  of  the  Berlin 
Geographical  Society,  1904,  No.  9)  to  have  found  further  reason  for  holding  thai 
the  lake-basin  has  not  been  formed  by  ice.  It  consists  in  the  discovery  of  further 
evidence  of  the  existence  of  an  old  delta  covered  over  with  morainic  matter  at  the 
southern  end  of  the  lake,  which  would  shovv  that  a  lake  must  have  existed  here 
before  the  last  glacial  period.  This  fact  would  also  eliminate  the  difficulty  of  finding 
a  stream  capable  of  having  formed  the  delta,  the  old  hydrographical  system 
having  been  greatly  changed  during  the  last  advance  of  the  ice.  Dr.  Ule  also 
holds  that  it  is  unnecessary  to  account  for  the  existing  hydrographical  conditioni 
in  this  region  by  supposing  (as  has  been  done)  a  post-glacial  movement  of  the 
crust,  which,  he  says,  is  rendered  improbable  by  the  fact  that  the  delta  alluded  to 
appears  to  have  suffered  no  disturbance.  He  concludes  by  sketching  the  probable 
mode  of  origin  of  the  lake-basin  by  river-erosion  during  an  early  inter-glacial  period, 
followed  by  deposition  of  material  in  the  form  of  a  dam  during  a  subsequent 
advance  of  the  ice. 

ASIA 

The  Jammu  Coalfields.— A  comprehensive  report,  by  Mr.  R.  R.  Sunpson,  on 
the  Jammu  coalfields  of  North-West  India,  appears  in  the  Memoirs  of  the  OedogiooX 
Survey  of  India^  vol.  32,  part  4.  The  feasibility  of  exploring  the  coal-bearing  beda 
in  the  Jammu  hills  had  been  for  some  years  past  under  consideration,  and  the 
question  was  recently  accentnated  through  the  revival  of  the  project  of  a  railway  to 
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eonnact  Jammn  and  Srinagv  dties.  The  coal-beds  lie  between  33^  and  33°  11'  N. 
and  74^  35'  and  76^  13^  E.»  in  Jammn  State,  and  within  35  miles  of  the  Jammu- 
Ptonjftb  bofimdary.  Ladda,  the  sonth-eastemmost  of  the  coalfields.  Ilea  21  miles 
aortlhHa(»th-eaat  of  Jammu  dty,  the  nearest  point  on  the  North-West  railway. 
The  atrike  of  the  ooal<bearing  rocks  cuts  obliquely  across  the  bill  ranges  between 
WO  and  9000  feet,  with  a  general  east-to-west  tiend,  and  the  coal  outcrops  are,  as 
aral^  found  in  or  near  the  stream-beds.  The  only  made  road  in  Jammu  state,  44 
I  long,  between  Jammu  and  Udhampnr,  passes  within  7  miles  of  the  prospecting 
I  in  Jangle  gully.  Mr.  Simpson's  investigatioD,  carried  out  between  March 
May,  1903,  was  not  the  first  that  had  been  made,  the  region  having 
I  the  aobjeet  of  a  note  In  the  Records  of  the  Survey  (vol.  9,  part  2).  In  1901 
sfMhCe  Works  officer  instituted  prospecting  operations,  since  continued  under  his 
in  Ladda  coalfieldf ,  and  different  parts  of  the  region  have  also  been 
afiored  by  others.  The  only  two  coalfields  possibly  workable  at  a  profit  are, 
iLSbDpflon  concludes,  the  Ladda  slope,  approached  through  Tikri  and  Mutal ;  and 
ftt  Anji  Talley,  i^proached  through  Riassi.  Of  these  two,  the  former  has  the 
ainBtage  that  the  cost  of  transjwrt  thence  to  the  Tawi  would  be  over  40  per 
.  dbeaper  than  from  the  latter.  The  output  of  Ladda  collieries,  Mr.  Simpson 
,  OTery thing  considered,  rate  as  low  as  50,000  tons  per  annum,  and  he 
1  that  the  coal  carried  thence  by  a  2-feet  6-inch  gauge  railway  would  sell  at 
WoBiibad  at  a  loss  per  ton  of  R3  2a, — an  annual  loss  of  48  per  cent,  ou  a  capital 
tf  35  lakhs ;  or,  if  the  line  were  worked  by  bullock  traction,  of  rather  less  than 
H-cb  annual  loss  of  4  per  cent,  on  a  capital  of  12)  lakhs,  llie  Anji  valley  coal 
he  thinks,  involve  still  greater  loss  per  cent,  on  the  necessary  outlay, 
an  independent  line  were  constructed  or  merely  a  branch  joining  the 
Jammu-Kashmir  line  at  Talwara.  The  working  of  the  Jammu  coal- 
Ws  he  therefore  considers  to  be,  in  present  circumstances,  a  proposition  not 
— iiMiilally  soimd. 

Winter  Jonmey  in  Western  Seehnan.— M.  Bona  d'Anty,  French  consul 

ilCbeDgtu,  briefly  describes  in  La  Qt^of/raphO'  (vol.  10,  p.  .T17)  a  winter  visit  to 

lotntOmi  and  the  borders  of  the  independent  Lolo  country,  made  in  company 

itt  Dr.  Legendre,  M.  Philippe  Berthelot  (son  of  the  well-known  scientistX  and  the 

lii  of  the  latter.    The  routes  do  not  appear  to  have  led  over  any  ground  not  pre- 

liwly  trodden  by  Baber,  Little,  etc.,  but  it  is  claimed  that  the  ascent  of  Omi  had  not 

lavioosly  been  made  by  a  European,  certainly  not  by  a  lady,  in  winter.    The  upper 

Uf  of  the  mountain  was  buried  in  thick  snow,  with  a  frozen  surface,  and  only  the 

Mof  straw  sandals  enabled  the  travellers  to  keep  their  footing.    Only  Tibetan 

l^rims  were  met  with  on  the  mountain,  the  winter  being  the  season  expressly 

dbMD  bj  them  for  their  pilgrimage  to  Sechuan.    A  visit  was  afterwards  paid  to  a 

Us  TiDage  on  the  right  (south)  bank  of  the  Tung-ho,  where  these  people  were 

fcod  to  retain  all  their  primitive  characteristics,  and  impressed  the  travellers  with 

Mr  6ink  and  hospitable  disposition.    M.  d'Anty  says  that  the  proper  translation 

^  flis  name  applied  to  themselves  by  the  Black  Lolos  is  "  bruwn  hairs,**  not 

"biaek  bones,"  as  it  was  given  by  Baber.     These  are  the  true  Lolos,  men  of  very 

itt  physiqae,  while  the  race  of  small  stature  mingled,  and  often  confused,  with 

tei,  seems  to  represent  the  oldest  ethnic  clement  of  Indo-Ghina. 

Etn-ChEIL — An  article  by  Dr.  Berensmann,  appearing  in  the  Zeitschrift  fur 
c.|  ^fitmudpolitik  (Heft  8,  Jahrg.  vi.),  embodies  much  information,  practical  and 
b  aiotille,  about  Kiau-Gbau  and  Shantung  genemlly.  The  mean  yearly  temperature 
y  ^  ^^Mtg-Tan  is  shown  to  be  nearly  the  same  as  that  of  Bordeaux.  The  difference, 
^**ef«,  between  the  monthly  means  of  the  coldest  and  the  warmest  month,  59^ 
^br.at  Bordeaux,  was  at  Tsing-Tau,  in  1898-99,  75^  and  in  1899-1900,  84^    In 
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I  ihow  that  the  direotkm  of  tha  camnta  wad  prevailing 
since  the  Upper  Pliocene ;  (3)  that  tbeee  fiu)te 
L  the  Tariona  hypotheies  baaed  on  suppoaed  periodic 
I  of  the  azia  of  the  Earth. 

L  in  8okotO« — Mzjot  J.  A.  Bordon,  who  has  returned 

I  Sokoto  proTincCi  Kigeriay  haa  taken  ont  with  him  a 

hia  own  expenae»  which  will  be  placed  on  the  Ckmrt 

him  in  1908.    The  tablet  haa  the  following  inacrip- 

Gli^perton^  Commander  b.n.,  the  firat  Eoiopean  to 

He  died  there  April  13,  1827,  and  waa  buried 

'  intereat  to  recall  that  the  firat  European  yiaitora  to 

ated  in  a  aimilar  way  by  the  French  authoritiea» 

houaea  in  wluch  thqr  had  reaided  (Jommalf  toI.  SS, 


Capital  of  Kuldya.— The  Beuue  ColoniaU  iasued 
contains^  in  the  number  for  September— October,  1904, 
diaooTery  by  Lieut.  Deaplagnes  of  the  aite  of  Kukiya, 
empire,  as  to  the  poeition  of  which  much  difference 
From  a  pasaage  in  the  Tarikh  es  Sotidan  there  ¥Faa 
Inkiyai  which  waa  the  capital  of  the  empire  previoua  to  the 
at  Gku),  lay  at  no  great  distance  from  the  latter,  and 
to  be  the  caae.  The  ruins  lie  on  the  east  bank  of  the 
■onUi  of  Oao,  oppoaite  the  small  island  on  which  ia  the 
of  Berth),  called  also  even  now  Kotia-Kokia.  The  chief 
nUj  acknowledged  to  be  a  descendant  of  the  Akaiaa,  and 
to  the  French  officer  he  pointed  out  numeroua  Arabic 
of  hia  anceatora,  mentioning  also  yarious  localitiea 
i  the  Akaiaa  aa  placed  in  the  same  neighbourhood.  Apart 
atiU  remain  standing,  the  only  trace  of  the  old  capital 
mounda,  strewn  with  fragmenta  of  pottery,  etc.  Lieut. 
the  importance  of  the  poeition  of  the  old  city,  at  the  head 
of  the  middle  Niger,  at  a  point  where  the  river,  with  its 
od  by  foaming  rapids,  afforded  a  fit  cradle  for  the  hardy 
empire. 

of  Higeria:   Erratum. — ^An  unfortunate  printer's 

obriously  intended  by  Major  Burden  to  be  couTeyed 

i  paper,  to  the  natiye  races  of  Northern  Nigeria.    On 

number,  line  3,  **  applicable  "  should,  of  course,  read 


AKIBIOA. 

Central  Hew  York,  and  Snppoaed  Glacial  Ero- 

those  who  decline  to  accept  the  supposed  evidences  of 

ovtainly  not  weakened  as  time  goes  on.    Some  weighty 

erosion  theory  have  been  put  forward  in  the  case  of 

halted  States— that  of  the  Finger  lake  valleys  of  Central 

Tarr,  in  a  paper  printed  in  the  American  Geologist  for 

of  which  has  lately  reached  us.    Prof.  Terr's  contribu- 

of  the  theory  is  all  the  more  noteworthy  from  the  fact 

the  same  region  he  had  himself  accepted  glacial  erosion 

present  deepened  form  of  the  valleys  was  due,  but  has 

site  conclusion  by  the  irresistible  logic  of  facts  brought 
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1898-99,  Kiaa-Chan  territory  had  but  ten,  in  1899-1900,  eighteen  snowy  days.  In 
1898-99  there  were  but  three  days  of  ice,  all  in  the  month  of  January ;  and  even  in  the 
seyere  winter  of  1899-1900  but  twenty-four  days  of  ice,  twenty  of  them  in  January- 
Kiau-Chau  bay  is  therefore  never  frozen,  though  in  the  severe  January  of  1900 
drift-ice  formed  on  the  shallows  and  at  the  edge,  partially  and  temporarily  inter- 
rupting junk  communication.  Altitude  and  climatic  conditions  are  comparatively 
favourable,  and  in  any  case  better  than  at  Ghifu.  On  the  whole  Chinese  coast 
Tsing-Tau  is  considered  the  most  favourably  situated,  both  as  a  watering-place  and 
a  sanatorium,  and  its  visitors  from  Shanghai,  Hong  Kong,  etc,  have  lately  shown 
a  great  increase.  Thanks  to  costly  waterworks,  the  drinking-water  is  now  un- 
exceptionable. Measures  of  a  thorough  kind  have  been  taken  to  cope  with  fever, 
cholera,  leprosy,  etc.,  and  the  newly  opened  hospital  has  already  done  much  good 
work.  The  mountain-tops  have,  during  the  past  few  centuries,  been  denuded  of 
wood  and  grass  for  purposes  of  combustion ;  what  timber  there  is  is  mostly  stunted, 
pine,  3  to  6  feet  high,  and  only  on  sites  unsuitable  for  tillage,  in  burial-places  and 
temple  groves,  are  there  foliage  trees,  but  these  are  often  of  splendid  development. 
The  want  of  timber  is  a  drawback  to  the  working  of  coal-seams.  In  Qennaa 
territory  a  wide  area  has  been  laid  out  in  plantations  and  green  crops — over  2000 
acres  in  the  vicinity  of  Tsiog-Tau  alone.  For  afforestation  the  denuded  mountains 
need  first  to  be  supplied  with  soil.  With  the  extension  of  the  forest,  birds  an 
increasing  in  numbers  and  number  of  species.  Though  not  one  of  the  over, 
populated  parts  of  Shantung,  Kiau-Chau  has  an  estimated  population  of  85,000,  or 
436  to  the  square  mile.  The  non-Chioese  population  lives  with  few  exceptions  in 
Tsing-Tau,  where,  in  September,  1903,  there  were  928  Europeans  (180  women)  and  • 
28,144  Chinese  (1694  women)  against  688  Europeans  and  14,905  Chinese  in  1902. 
In  the  same  period,  Japanese  settlers  had  increased  from  79  to  108.  The  Chinese  of  j 
Shantung  are  men  of  strong  physique,  tall  and  manly  build,  healthy  complexion  i 
and  intelligent  expression,  while  the  Chinese  merchant  is  of  "  absolute  trustwortht*  I 
ness  in  trading  transactions."  Many  have  picked  up  a  knowledge  of  Gkrmaatffl 
The  capabilities  of  the  province  as  regards  agriculture,  cattle-reariog,  industry,  1 
mining,  etc.,  are  discussed  in  detail.  1 

AFRICA.  f 

Survey  of  the  Anglo-German  Bonndary  in  East  AMca.— Lieut..ColoiHl  ~ 

G.  E.  Smith,  k.p:.,    who  is  now  engaged  as  commissioner  in  laying  down  tho 
Anglo.German  boundary  of  the  British  East  African  Protectorate  between  Laki  - 
Victoria  and  Mount  Kilimanjaro,  has  accomplished  about  half  his  work,  aad^ 
expects  to  be  back  in  England  in  May  or  June  next.      Writing   from   Nairobi 
on  November  22  last,  he  gives  the  following  particulars  of  his  expedition  :  '^  In  the 
first  place,  it  was  necessary  to  transfer  the  longitude  from  Kisumu,  the  railwajr 
terminus  on  Lake  Victoria,  to  the  commencement  of  the  boundary,  which  involved 
80  miles  of  triangulation,  besides  that  of  the  actual  boundary,  which  is  about  280» 
miles  in  length.      The  country  between  the  lake  and  Kilimanjaro  is  very  litl 
known.     Various  travellers  have  crossed  it  by  the  Rift-valley,  but  no  one  has  \_ 
right  along  it.    Bumham's  journey  from  Nairobi  to  the  lake  came  nearest  to  it,  i 
Neumann  has,  I  think,  crossed  from  Nguruman,  on  the  big  Natron  swamp,  to 
lake.*     This  country  we  found  inhabited  for  the  first  80  miles  or  so,  but  8p3Lit)elj^-- 

*  Neumann'H  route  led  north  some  CO  miles  from  Nguruman,  before  striking  itmmi^ 
for  the  lake.  Aiiotlicr  Gorman  traveller  who  hum  traversed  this  region  is  Oolouel  vo^^ 
Trotha,  who  in  1SJ>C  croBSod  from  Nguruman  to  Mori  buy,  on  the  Victoria  lake  (JourMcM 
vol.  9,  p.  IMO. 
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By  that  time  we  had  risen  some  6000  feet  above  sea-level,  and  had  reached  an 
exoellent  dimate,  with  fine  open  grass  country — some  brash,  but  not  very  much. 
Then  we  descended   the  Isowria  escarpment,  which  Bomham  has  named  the 
'Baaalt  escarpment,*  bat  I  am  doubtful  whether  the  rock  there  is  really  basalt. 
This  escarpment  runs  north-east  and  south-west,  and  forms  the  western  wall  of 
the  Ngare  Dabash,  or,  ss  it  is  called  when  it  has  crossed  the  frontier  and  flows 
nstwaidfl  to  the  lake  in  German  territory,  the  Mava  river.     The  Dabash  is  a 
fae  river — in  the  dry  season  fordable  in  places,  and  some  70  yards  broad,  but 
fay  mnch  larger  in  the  rains.    Leaving  the  Dabasb,  you  have  a  long  rise, 
fiveraified  with  considerable  hills,  until  you  reach  the   neighbourhood  of  the 
fift-Talley.    The  descent  from  the  water-parting  (altitude  some  7000  feet)  is  at 
lot  gentle,  and  here  also  considerable  hills  break  up  the  country  and  afiford  good 
fksams.      You  reach  the    escarpment    itself   somewhat  suddenly,  and  equally 
nddenly  the  country  changes  from  open  grass-country,  with  patches  of  forest,  tu 
Inse  forest   clothing  the   upper  slopes  of   the  escarpment,  which  drops  with 
■Barkable  abruptness  some  3000  feet  to  the  very  level  floor  of  the  Hift-valley. 
leariy  the  whole  of  the  country  described  is  well  watered  and  afibrds  exoellont 
pwng.     The  formation  is  mostly  a  hard  crystalline  lava,  but  in  places  sandstone 
ad  slate   appear.      Reefs  of  quartz  are  frequently  met  with,  and  quartz tte  is 
— iiiiiii,     In  places  this  is  of  a  pure  white,  and  glistens  like  snow  in  the  sun.    So 
ir  no  gold  has  been  found  in  this  part.     Chime  has  been  very  plentiful.     Topi  has 
iMaby  £ar  the  commonest  antelope,  ranging  from  the  lake  to  the  divide  before  the 
faumt  into  the  Rift-valley.    Impalla,  zebra,  and  Jackson's  hartebeest  are  found 
^  Offer  this  country.    The  roan  antelope  occurs  in   the  neighbourhood  of  the 
mpn  Dabash,  and  gnu  (I  am  afraid  I  cannot  say  of  what  speciee)  from  the  Dabash 
ts  the  Rift- valley.     The  oribi   is  common  at  first,   but  appears  to  cease    east 
d  the  Dabash.     The  wart-hog  is  numerous  nearly  all  the  way  along.     Rhinoceros 
■•  to  be  found,  but  judging  from  the  fact  that  I  have  seen  none,  and  that  only  one 
Ik  been  shot,  they  cannot  be  very  numerous.     Elephant's  tracks  I  have  noticed 
wariopally,  but  I  doubt  whether  they  are  ever  numerous  hereabouts.     Thomson's 
padle  I  first  saw  near  the  Dabash,  and  they  have  been  frequently  shot  right  up  to 
ttd  in  the  Rift-valley.     Grant's  gazelle  I  first  Eaw  on  the  divide  near  the  Uift- 
nQiy.    I  do  not  think  they  extend  further  west  than  that ;  thence  they  become 
•UBOD.    I  have  seen  what  I  take  to  be  the  gerenuk  near  the  frontier  in  the  Rift- 
idiy,but  as  I  have  not  got  a  specimen  and  know  the  animal  only  by  description, 
laimoertain  about  it.    Oryx  (I  think  O.  CalloHs)  I  first  saw  in  the  Rift-valley. 
l^a  specimen,  so  that  I  shall  know  for  certain  when  at  home  what  it  is.    The 
ihad  11  found  here,  but  is  not  common ;  a  largish  herd  of  twenty  or  thirty  was  seen 
AnitTO  miles  west  of  the  Rift-valley.    Buffalo  are  said  to  be  frequent,  but  so  far 
■if  ^ree  have  been  seen  aod  none  shot.    Giraffe  1  first  saw  when  noaring  the 
VMley,  and  again  when  I  entered  it." 
kH    III  Glaeial  Features  of  Kilimazgaro.— Prof.  C.  Uhlig,  whose  recent  in- 

^^H  ^Mi|rt]ons  on  the  shores  of  the  Victoria  Nyanza  wo  lately  referred  to,  has 
^^K  Wbcd  before  the  Berlin  Geographical  Society  his  ascent  of  Kilimanjaro  towards 
^^B  ■••■d  of  1901,  and  his  stady  of  the  glacial  features  of  the  great  mountain  {Zcit- 
■^f^No.  9, 1904).  The  paper  is  illustrated  by  a  striking  series  of  photographs, 
^tiriDB  a  useful  supplement  to  the  work  of  Dr.  Hans  Meyer.  The  first  ascent 
■Bbo  was  made  from  the  east  by  the  route  followed  by  various  previous  travellers, 
^thoB  permitted  a  comparison  of  the  conditions  with  those  observed  by  them. 
^ttedeeping-place  at  4690  metres  (15,400  feet),  where  snow  had  been  met  with 
fb  predecessors,  no  trace  of  it  was  seen  by  Dr.  Uhlig,  and  it  did  not  begin  until 
^500  metres  higher.    At  5600  metres  (18,400  feet)  the  snow  took  the  form  of 
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regular  ''nieve  peniteate,"  exactly  aoalogoas  to  the  formation  so  derignated  in  the 
Andes,  thoogh  on  a  much  smaller  scale.  It  had  not  been  previoasly  observed  on 
Kilimanjaro.  Dr.  Uhlig  calls  attention  to  the  difference  between  true  ^  nieve  penl- 
tente  "  and  the  **  karren  "-like  forms  of  glacier-ice,  though  he  allows  that  both  have 
their  origin  in  the  powerful  action  of  the  sun  and  the  approximately  vertical  direction 
of  its  rays  under  the  equator.  The  action  of  the  wind  in  creating  wave-like  surfaces 
has  muck  influence  in  the  case  of  the  *'  nieve."  The  final  ascent  to  the  crater  was 
found  exceedingly  fatiguing,  owing  to  the  rarity  of  the  air  and  the  looee  nature  of 
the  surface.  In  the  crater  the  accumulation  of  snow  and  ice  seemed  distinctly 
greater  than  at  the  time  of  Dr.  Meyer's  visit  in  18d8,  although  the  time  of  year 
(the  dry  sessou)  would  have  rendered  the  converse  more  likely,  and  there  were  no 
signs  of  recent  snowfall.  Dr.  Uhlig  considered  that  a  perk)d  of  greater  raiofall  had, 
perhaps,  set  in  in  East  Africa,  though  it  appears  that,  on  revisiting  the  mountain 
last  year,  he  noticed  a  marked  diminution  in  the  amount  of  snow  in  spite  of 
an  unusually  rainy  season.  The  photographs  give  a  good  idea  of  the  character  of 
the  ice  within  the  crater,  which  in  places  took  the  form  of  vertical  needles.  Dr. 
Uhlig  afterwards  visited  the  glaciers  on  the  south  side  of  the  mountain.  He  was 
struck  by  the  difference  belween  these  glaciers  and  thooe  of  the  temperature  zone^ 
a  fact  due,  however,  rather  to  the  volcanic  nature  aud  consequent  form  of  the 
mountain  than  to  the  latitude.  The  Eibo  glaciers  are  not  hemmed  in  by  steep 
slopes,  but  are  able  to  spread  out  laterally  as  they  descend,  and  so  lack  wellnieficed 
snouts.  The  gathering  ground  is,  of  course,  comparatively  small,  and  Dr.  Uhlig 
was  surprised  at  the  number  of  glaciers  to  which  the  nM  in  the  crater  can  give 
rise.  In  the  ice  of  the  Van  der  Decken  and  Helm  gladers  he  observed  distinct 
blue  foliation,  and  he  found  support  for  the  idea  that  this  is  due  to  the  original 
stratification  of  the  nSve.  The  southern  glaciers  visited  (one  of  which — the  Bichter 
glacier— has  to  be  added  to  the  list  of  those  previously  kno?m)  possess  a  common 
terminal  moraine,  the  water  finding  its  way  through  by  percolation.  This  moraine 
falls  some  350  feet  towards  the  west,  a  fact  which  agrees  with  the  greater  extent  of 
glaciation  noted  by  Dr.  Meyer  in  this  direction.  There  were  signs  of  a  more  or  less 
recent  retreat  of  the  ice  on  this  side  of  the  mountain. 

Ancient  Coast-lines  in  Algeria.— Among  the  many  localities  where  past 
changes  in  the  relative  level  of  land  and  sea  within  the  Mediterranean  basin  oan 
be  distiuctly  traced,  is  the  coast  of  the  Sahel  in  Algeria,  where  the  evidence  of 
such  changes  has  been  carefully  studied  by  (General  de  Lamothe,  some  of  whose 
conclusioDS  are  summarized  in  a  note  in  the  Comptes  Bendus  of  the  Paris  Academy 
of  Sciences  for  December  26  last.  M.  de  Lamothe  has  proved  the  existenoe  of 
seven  old  shore-lines,  at  levels  varying  from  17  to  320  metres  (561  to  1050  feet), 
while  there  are  traces  of  one  still  older,  at  a  level  of  350  metres  (1150  feet).  The 
320-metre  line  seems  to  date  from  the  early  Pliocene,  since  which  the  coast-line 
has  experienced  a  series  of  negative  movements,  which  have  lowered  it  progree- 
sively  to  its  present  level ;  and  the  fact  that  the  successive  levels  agree  with  those 
established  at  other  points  on  the  Algerian  coast  shows  that  the  successive  shore- 
lines have  rested  on  parallel  surfaces.  There  are  indications  (e.g.  the  fact  that  a 
formation  with  remains  of  fluvio-lacustrine  origin  is  seen  to  plunge  beneath  the 
sea)  that  the  movement  subsequent  to  the  15-metre  level  lowered  the  shore-line 
below  its  present  level,  and  was  followed  by  a  positive  movement.  M.  de  Lamothe 
draws  the  following  general  conclusions,  which  are  of  considerable  interest  to 
students  of  the  past  geography  of  the  Earth's  surface :  (1)  That  the  regularity  of 
the  shore-lines  and  their  agreement  in  altitude  along  the  whole  Algerian  coast 
are  an  indication  that  during  the  Upper  Pliocene  and  the  Pleistocene,  the  Mediter- 
ranean was  without  tides ;  (2)  that  the  arrangement  of  the  ancient  dunes  and  the 
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strike  of  their  Btrata  aaem  to  show  that  the  direction  of  the  cnrrents  and  prevailing 
winds  has  not  materiallj  changed  since  the  Upper  Pliocene ;  (3)  that  these  hcU 
can  hardlj  be  reoondled  with  the  yarious  hypotheses  based  on  supposed  periodic 
or  accidental  displacements  of  the  axis  of  the  Earth. 

■flmorud  to  GUtpperton  in  Bokoto. — Major  J.  A.  Burdon,  who  has  returned 
to  his  post  as  resident  of  the  Sokoto  proyinoe,  Nigeria,  has  taken  oat  with  him  a 
Bsmorial  tablet,  prepared  at  his  own  expense,  which  will  be  placed  on  the  Court 
House  at  Sokoto,  erected  by  him  in  1903.  The  tablet  has  the  following  inscrip- 
tion :  **  In  memoiy  of  Hugh  Glapperton,  Commander  b.n.,  the  first  European  to 
tint  Sokoto,  March  16,  1824.  He  died  there  April  13,  1827,  and  was  buried 
it  JangerL"  It  may  be  of  interest  to  recall  that  the  first  European  visitors  to 
TfailNikta  were  recently  commemorated  in  a  similar  way  by  the  French  auth(vities, 
liUets  being  aflBxed  to  the  houses  in  which  they  had  resided  (Journal,  yol.  88, 
^256). 

Soma  of  the  Bonghai  Capital  of  Kukiya. — The  Bcvue  Coloniaie  issued 

ly  the  French  Colonial  Office  contains,  in  the  number  for  September  ^October,  1904, 

the  announcement  of  the  dlBCOvery  by  Lieut.  Desplagnes  of  the  site  of  Kukiya, 

As  old  capital  of  the  Songhai  empire,  as  to  the  position  of  which  much  difference 

tf  opinion  has  prevailed.     From  a  passage  in  the  Tarikh  es  Soudan  there  ¥Fas 

NBSQD  to  suppose  that  Kukiya,  which  was  the  capital  of  the  empire  previous  to  the 

fliablishment  of  the  Askias  at  Gao,  lay  at  no  great  distance  fW)m  the  latter,  and 

As  has,  in  fact,  jvoved  to  be  the  case.    The  ruins  He  on  the  east  bank  of  the 

X%Wf  mbout  95  miles  south  of  Gao,  opposite  the  small  island  on  which  is  the 

fillip  of  Bentia  (Binting  of  Barth),  called  also  even  now  Kotia-Kokia.    The  chief 

if  tbia  Tillage  is  generally  acknowledged  to  be  a  descendant  of  the  Aksias,  and 

is  showing  the  mins  to  the  French  officer  he  pointed  out  numerous  Arabic 

iMedpiiona  as  the  epitaphs  of  his  ancestors,  mentioning  also  various  localities 

faMva  in  the  history  of  the  Aksias  as  placed  in  the  same  neighbourhood.    Apart 

tan  the  tombstones,  which  still  remain  standing,  the  only  trace  of  the  old  capital 

CBMiato   in    shapeless  moundp,  strewn  with  fragments  of  pottery,  etc.    Lieut. 

Daqilagnea  points  out  the  importance  of  the  position  of  the  old  city,  at  the  head 

«f  the  lUiTigable  section  of  the  middle  Niger,  at  a  point  where  the  river,  with  its 

■MB/  islands  surrounded  by  foaming  rapids,  afforded  a  fit  cradle  for  the  hardy 

of  the  Songhai  empire. 

Tbm  Folam  Emirates  of  Higeria:  Erratum. — An  unfortunate  printer's 
has  reTersed  the  sense  obviously  intended  by  Major  Burdon  to  be  conveyed 
ia  an  allusion,  in  his  recent  paper,  to  the  native  races  of  Northern  Nigeria.  On 
p.  637  of  the  December  number,  line  3,  *'  applicable  "  should,  of  course,  read 
*  uMpplicable." 

AMXBIOA. 

^f^wginy  Valleys  in  Central  Hew  York,  and  Supposed  Glacial  Ero- 

MB.^ — The  position  of  those  who  decline  to  accept  the  supposed  evidences  of 
pDwibl  erosion  by  ice  is  certainly  not  weakened  as  time  goes  on.  Some  weighty 
vpunanta  against  the  glacial  erosion  theory  have  been  put  forward  in  the  case  of 
a  speoal  region  in  the  United  States^that  of  the  Fioger  lake  valleys  of  Central 
¥ev  York — ^by  Prof.  B.  S.  Tarr,  in  a  paper  printed  in  the  American  Geologist  for 
Ifaj  of  last  J  ear,  a  reprint  of  which  has  lately  reached  us.  Prof.  Tarr's  contribu- 
tion, to  the  discrediting  of  the  theory  is  all  the  more  noteworthy  from  the  fact 
Aat  in  an  earlier  paper  on  the  same  region  he  had  himself  accepted  glacial  erosion 
m  the  agent  to  which  the  present  deepened  form  of  the  valleys  was  due,  but  has 
keen  now  led  to  the  opposite  conclusion  by  the  irresistible  logic  of  facts  brought 
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to  light  by  further  study.  The  mun  morphologioal  features  of  the  neighbourhood 
of  the  Cayuga  and  Seneca  lakes  are  as  follows :  The  principal  valleys  form  deep 
trenches  (partly  occupied  by  the  lakes),  while  most  of  the  side  valleys  that  debouch 
into  them  are  of  an  upland  character,  and  have  reached  the  stage  of  maturity. 
But  on  approaching  the  main  valleys,  the  gradual  slope  of  their  floors  comes  to  an 
end,  and  gives  place  to  a  steep  gradient,  while  the  streams  have  (since  the  glacial 
epoch)  cut  picturesque  gorges  through  a  zone  of  rock,  which  presents  an  otherwise 
uninterrupted  fall  to  the  main  valley.  The  gorges  occasionslly  widen  out,  owing 
to  the  presence  of  older  buried  gorges  of  pre-glacial  age.  These  hcia  show  that 
the  upland  valleys  have  their  floors  at  a  considerable  elevation  above  the  level  of 
the  lakes,  and  may  be  termed  **  hanging  **  valleys.  Prof.  Tarr  gives  many  reasons 
for  doubting  the  view  that  the  main  valleys  have  been  "  over-deepened  "  by  ice, 
the  principal  being  that  the  supposed  ice-eroded  valleys  have  the  cross-section  of 
gorges ;  that  their  sides  show  many  angular  precipitous  cliffs  below  the  hanging- 
valley  level,  with  other  features  which  should  have  been  removed  by  the  supposed 
ice-erosion ;  and  that  the  observed  facts  limit  such  erosion  in  time  to  periods  when 
its  depth,  and  hence  its  effectiveness,  would  be  diminished.  Prof.  Tarr  shows  that 
the  existing  facts  can  be  well  accounted  for  on  the  hypothesis  of  rejuvenation,  due 
to  an  elevation  and  tilting  of  the  main  valleys. 

The  Louisiana  Pnrohase. — In  the  case  of  a  successful  colonial  venture,  it  is 
notable  how  soon  the  question  of  the  '*  hinterland  "  becomes  of  capital  importance, 
and  how  any  attempt  on  the  part  of  foreign  powers  to  go  behind  its  actual  limits 
is  acutely  resented.  The  settlement  is  naturally  founded  at  the  coast,  whence  is 
communication  with  the  motherland  and  the  world  at  large.  But  the  worth  of  the 
coastal  settlement  is  the  worth  of  the  hinterland  it  taps,  and  the  progress  of  the 
coastal  settlement  keeps  pace  with  the  recession  of  the  inland  boundary.  In 
ancient  times  Massilia,  and  the  neighbouring  coastal  colonies  planted  by  it,  implied 
a  domain  extending  indefinitely  backwards  into  Gaul  and  Spain.  In  our  own  days 
the  whole  history  of  the  recent  partition  of  Africa  has  been  one  of  the  acquisition 
of  hinterlands.  The  hinterland,  however,  fiur  and  away  the  most  magnificent  and 
valuable  known  in  history  has  been  the  prize  of  the  American  states.  To  make 
sure  of  the  hinterland  from  the  Alleghanies  to  the  Mississippi,  the  coloniahs, 
fighting  along  with  the  home  British ,  ejected  the  French  (1755-62).  But  neither 
could  the  Mississippi  be  a  definite  boundary,  but  only  a  base  for  a  further  advance 
west.  The  United  States,  of  the  dimensions  they  have  finally  assumed,  are  due  to 
the  Louisiana  Purchase,  the  centenary  of  which  was  celebrated  last  summer  at 
St.  Louis.  The  geography  of  this  larger  half  is  described  from  various  points  of 
view  in  Journal  of  Geography^  Special  No.  (vol.  8,  No.  6).  The  opening  article, 
from  the  pen  of  Prof.  Brigham,  gives  an  instructive  appreciation  of  the  geographical 
importance  of  the  purchase.  Prof.  Brigham  shows  by  analogy  that  the  central 
artery  of  the  Mississippi  could  never  have  formed  a  boundary,  as  some  have 
imagined,  between  two  independent  states,  but  was  bound  sooner  or  later  to  serve 
as  a  bond  of  union  between  the  lands  on  either  side.  The  purchase  likewise  gave 
the  States  the  Pacific  coast,  and  with  it  the  gateways  that  lead  out  to  Alaska,  to 
Hawaii,  to  Manila,  China,  and  Japan.  As  to  whether  the  purchase  was  worth  its 
price,  ouly  a  figure  or  two  can  here  be  quoted.  The  wheat  production  of  the 
Louisiana  tract  alone  in  1900  was  more  than  half  that  of  all  the  United  States. 
Its  com  crop  that  year  amounted  to  48  per  cent,  of  the  total,  the  two  grains  within 
the  area  reaching  a  value  of  $464,000,000.  This  says  nothing  of  oats,  barley,  rye, 
potatoes,  hay,  and  cotton.  In  1900  the  purchase  area  raised  more  than  one-third 
of  the  wool  of  the  United  States ;  add  sugar  and  live-stock  products,  and  the  census 
shows  that  one  per  cent,  of  the  fiEurm  produce  for  1900  alone  covered  the  whole 
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I  pftid  to  FrttDoe  for  Louisiana.  The  subjects  treated  m  the  monograph  i Delude 
sorfiioa  and  climate,  exploratioDg,  present  industries,  irrigatiou^  geographical 
iatoeooea  in  the  de?elopmeut  of  8t  Louis,  and  serer&I  others* 

POLAE  BE&IOnS. 

ObMrratioiLB  on  the  East  Coast  of  dreenlaad*— The  expedition  of  Holm 
35  made  known  the  to^xjprraphy  of  the  east  coast  of  Greenland,  from  Cape 
_  »well  to  66**  N*  lat*,  and  the  Ryder  Kxpedition,  1891-02,  explored  the  neigh- 
bourhood of  Scoreabj  eouud*  With  the  view  of  joining  up  the  work  m  these 
two  rcigione,  the  Carlsberg  Fund  sent  expeditions  under  Lieut.  G.  C.  Amdrup,  in 
1898*09  and  in  IDOO,  to  explore  the  intermediate  coastal  strip.  The  ilrst  expe* 
dition  made  its  winter  quarters  at  Tasiueaki  in  the  Angsmagsalik  district^  and  the 
raeorda  of  the  observattona  made,  with  analyses  and  discussions,  hare  been  pub* 
Itshed  by  the  Danish  Commisfiion  for  the  geographical  and  geological  exploration 
of  Greenland.  The  report  deals  first  with  determinations  of  position.  Lieut. 
Amdrup  fixes  the  observing  station  at  Taaiuflak,  65°  36'  40"  N.  lat.  and  37® 
33*  26"  W.  long.  The  second  paper  in  the  report,  by  Mr.  V.  Willaume-Jantaen, 
discusses  the  meteorological  obserTations.  These  extend  over  the  periods  November 
1,  1898,  to  February  22,  ISiVj,  and  March  23  to  May  IG,  1899,  and  ar«  of  great 
Yalue  and  interest,  esi^ecially  in  relation  to  the  passage  of  oyclones  north  wards 
between  Greenland  and  Iceland,  and  to  the  Fotl^n  phenomena  of  the  region, 
Lieut.  Bavn  contributes  a  paper  on  observations  of  the  aurora,  and  Mr.  Y«  Hjort 
dJacxiMM  those  of  terrestrial  magnetism. 

XATESMATICAL   AKB   FHTSIOAL  OEOaEaFHT. 

A  Scheme  for  the  Comparison  of  Climatea.— Mr.  W*  F.  Tyler,  looking 
L  climate  aa  the  effect  of  tueteorologioal  conditions  on  human  sensation,  points 
that  of  aU  the  factors  temperature  and  humidity  are  incomparably  the  most 
at.  With  a  dry  bulb  at  77^  Fahr.  and  a  wet  bulb  at  76"*,  the  climatic 
^onditiaiii,  as  far  as  Mr,  Tyler's  sensations  are  concerned  ^  are  similar  to  tliose 
erienced  with  a  dry  bulb  at  90®  and  a  wet  bulb  at  79°.  He  seeks  for  a  measure 
tiiia  joint  temperature  and  humidity  effect,  which  ho  terms  **hytber,**  so  as  to 
be  able  to  classify  climates  more  precisely  than  by  such  terms  as  *'  bracing  "  and 
^retaxiog.^  He  would  seek  a  sensation-scale  for  hyther  similar  to  the  Beaufort 
irind  scale.  To  obtain  such  a  scale,  he  called  the  hottest,  dampest,  most  enervating 
dftj  In  Shanghai  10;  while  zero  was  a  brisk,  warm^  bracing  day,  one  on  which, 
wbiea  voitably  dressed,  no  discomfort  from  temperature  and  humidity  was  felt.  He 
iifduoed  twelve  persons  of  regular  habits  to  estimate  their  seneationa  by  this  scale 
•viery  day  at  noon  for  a  month,  while  meteorological  records  were  taken  by  the 
Birr,  Father  Free,  sj.^  the  Director  of  Zlkawei  observatory.  For  summer,  the 
rasulta  may  be  roughly  expressed  by  the  following  equation  i— 

3 


H^' 


wbere  H  =  hyther,  d  —  dry-bulb  reading,  to  =  wet-bulb  reading.  The  author  points 
fmt  that  this  is  a  preliminary  result  which  must  not  be  pushed  too  far.  Probably 
Che  £eTO  sensation  could  never  be  felt  in  a  saturated  atmosphere,  and  the  isobyther 
Unea  for  winter  would  have  a  difieront  direction  when  plotted  in  a  diagram  from 
IliOM  for  summer.  The  author  hopes  to  interest  others  in  hyther  detenninations, 
and  considers  that  they  would  be  of  s])ecisl  use  to  the  medical  profession.  There 
is  no  doubt  that  any  reliable  scale  which  would  indicate  the  joint  eSect  of  tem- 
perature and  humidity  on  human  sensations  and  activities  would  be  a  great  advance 
in  applied  climatology,  especially  in  problems  of  colonization. — Jour.  Baincologi/ 
and  CUmatol<jgy,  February,  1904. 
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HonoET  to  Cftpt&in  Soott. — Captain  Scott  has  received  a  gold  medad  from 
the  Koyal  DaDbh  Geograpbiaal  Society,  in  recognition  of  hig  achievemeot  as  an 
Antarctic  explorer.    The  medal  bears  an  effigy  of  H.M,  the  King  of  Denmark. 

Dr.  J-  J.  Bein* — The  well- known  profewor  of  geography  at  Bonn  Univeraityi 
Df,  J,  J.  Rein,  reached  hi«  geventieth  birthday  on  January  27  of  this  year.  In  order 
to  suitably  commemorate  Dr,  Rein*5  services  to  geographical  loience,  both  aa  a 
traveller  and  teacher,  a  fund  has  been  collected,  and  will  be  placed  at  the  diapoeal 
of  Bonn  UoiverBity,  the  proceed*  to  be  devoted  to  the  furtherance  of  Bcientific 
geography  in  the  form  of  grants  to  youog  geographers  to  enable  them  to  extend 
their  knowledge  by  travel.  The  fund  will  be  known  aa  the  "  Justus  Rein  Stiftung,** 
We  cordially  congratulate  the  diBtinguished  geographer  on  this  auspicious  event 

Congreii  of  Fwnob  Gec^apMoal  Societiei.— The  twenty-aixth  aeesion 
of  the  Katiocal  CongresB  of  French  Geo^raphiciil  Societiea  will  be  held  this  year 
at  8L  Etieone,  from  the  6th  to  the  10th  or  llth  of  August.  We  have  reo^ved  a 
circular  in  which  a  cordial  welcome  ia  offered  to  any  mem  bora  of  our  Society  who 
may  be  able  to  be  present.  Visita  to  the  principal  Industries  of  the  region,  and 
excursions,  will  be  organized  during  and  after  tba  meeting.  Thoae  who  wish  to 
attend  should  notify  their  intention  at  an  early  date. 

The  Oeographical  AsBOciatio&.— The  annual  meeting  of  the  G«ographioal 
Aflsociaticm  waii  held  in  tho  Royal  Colonial  Institute,  by  permiasion  of  the  Council, 
on  January  0.  The  President,  Mr.  Douglas  W.  Fresbfield,  was  in  the  chair.  In 
biB  address  the  President  called  attention  to  the  chief  features  of  the  Annual 
Report,  viz.  the  very  satisfactory  growth  of  the  Association^  which  had  received  129 
new  members,  and  now  numbered  448.  The  most  important  work  carried  out  in 
1904  was  the  exhibition  of  maps,  mod  els  ^  slides,  and  other  apparatus  for  teach* 
ing  geography,  which  had  been  on  view,  not  merely  in  London,  but  la  soma  of 
the  chief  towna  in  England,  Scotland,  and  Ireland.  The  asfiociation  waa  much 
indebted  to  the  local  aulhorities,  who  had  been  responsible  for  local  arrangements, 
and  more  particularly  for  the  way  in  which  they  had  organized  special  lectures  on 
the  teiM^hing  of  geography,  and  given  facilities  for  teachers  aod  pupil -teachers  to 
inspect  the  exhibits.  Another  point  to  which  he  alluded  was  the  correspondeooe  in 
the  Timts  summarized  in  the  January  number  of  the  Jourtiol,  He  again  pointed 
out  that  the  chief  barrier  to  progress  in  improved  geographical  texching  was  the 
apathy  or  opp">sition  of  those  contr^iiliDg  university  and  other  examinations^  and 
repeiit'ed  that  the  Brc^t  requisite  to  thiukit^g  imperially  was  to  think  ^eo^aphically. 
I>f-  C.  R.  Dryer,  pfofossor  of  geography  in  the  lodiana  State  Normal  School,  then 
opened  a  dtSGiissinn  on  Practical  Qt^ography.  He  outlined  the  gradual  improve* 
meot  which  was  taking  place  in  the  position  and  teaching  of  geography  in  America^ 
and  ioBisted  on  the  importance  which  was  now  attached  to  practical  work,  by  which 
he  meant  work  done  with  things,  not  words.  lu  his  own  classes,  the  practical 
work  done  consisted  of  the  study  of  land  formp»  of  the  atmosphere  and  of  snch 
hydrography  aa  could  be  carried  out  iu  an  inland  town.  In  studying  land  forms^  it 
was  necessary  bo  have  a  small  collection  of  common  minerals  and  rocks,  a  larg« 
number  of  topographic  maps,  as  many  good  models  aa  possible  (he  had  about 
twenty),  and  many  views,  both  aa  photographic  prints  and  lantern  slideiS,  Half  the 
time  nearly  was  spent  on  the  study  of  topographic  maps,  which  in  the  United 
States  showed  relief  by  means  of  contour-lines.  The  atmosphere  was  at  all  times 
available  for  instrumental  and  practical  study.  A  child  who  could  read  a  clock 
could  learn  to  read  a  thermometer,  and  it  was  easy  to  teach  a  child  to  make  simple 
meteorological  ol>servation9«    Bach  of  his  students  had  to  keep  a  three  months^ 
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weather  record  and  stody  the  local  condiiiona  witK  refereoc^  to  tho  ma^is  aod  reports 
ttf^the  Weather  Bareau,  which  were  supplird  frte  to  any  public  body  aipredng  to  expi*H 
Acm  in  aome  fmblic  place.  The  numeroua  lakes  gave  them  examplee  of  shore  and 
wave  f^enomeaa,  but  they  were  naturally  hampered  in  Btudyiog  marine  conditiona 
1000  miles  from  the  sea.  Field  excursloas  he  conBldered  the  most  importaot  of 
■11.    No  doQbt  at  first  there  was  oppoeitioD,  and  great  disoouragemeat  from  the 

Kpleesne^a  of  the  ordinary  itudeot,  who  at  first  could  not  see  anything.  That, 
irercr,  was  gradually  overcome,  and  excuraiona  made  the  geography  teach iug 
re  Ttvid  and  more  aoieatific*  Many  toachera  took  part  in  the  dihcuBaion  which 
owed  The  difficulties  of  preparatory  and  public  echoolmafitera  were  outlined, 
and  it  waa  stateil  that  until  geography  was  adequately  recognized  hy  university 
Mid  military  aathorities,  it  wa^  impossible  to  secure  auffioient  time  to  teach  the 
iiibject  properly.  The  character  more  particularly  of  Government  examinations  for 
tMchers  was  held  to  be  respnaible  for  the  retention  of  bad  method?.  Various 
fuggcationa  were  made  as  to  practical  work  which  could  be  carried  out  in  scboolsi 
auch  as  methods  whereby  some  conception  might  be  given  of  the  units  used  by 
faogimlihera^  the  value  of  map-reading  in  the  field,  with  a  model  and  with  views, 
Tarioua  ways  of  modelling,  exercises  with  the  globe,  ohservatioQs  of  the  sun  and 
of  iB0i6QrvAogica]  couditiune,  the  distrihution  of  diiercnt  kinds  of  trees,  etc. 

ftftfltioal  Geography  in  S€lLQOli> — Those  interested  in  the  teaching  of  geo- 
gmpby  in  schools  will  find  an  article  in  the  January  number  of  the  SeMntl  World 
veU  worthy  of  their  careful  consideration.  It  is  the  first  of  a  aeries  of  articles  giving 
iigpcatioas  for  practical  lessons  entitled  *  Experimental  Geography/  by  Mr.  A.  T. 
&AniDODfl,  B,hc,f  and  Mr  Hugh  Hichardson,  of  Brootham  School,  York.  Dealing 
^^Hh  geography  as  any  other  branch  of  science,  the  authors  propose  to  give  sug- 
^^BiHoikB  for  geographical  experiments  suitable  for  schoolp,  which  can  be  practically 
^^^^ied  out  by  the  pupils  under  the  guidance  of  a  teacher  of  the  more  enlightened 
typAy  of  which  the  number  is,  happily^  now  gradually  increasing.  In  all  branches 
(k  science  experiments  are  of  the  utmost  importance,  and  more  is  oft^n  learnt  by 
s  fififw  practical  demonstrations  than  by  any  amount  of  verbal  explanation.  Why 
oot  adopt  this  method,  wherever  i>ossibIe,  in  teaching  geography  ?  This  is  what 
Mr.  Simmons  and  Mr.  Hicbardson  very  properly  recommend  should  be  done;  and 
in  ibo  aeries  of  articles  which  they  hope  to  publish  in  the  Schmd  RVW,  our  lines 
md  aoggtstions  for  such  practical  les^ions  will  l>o  given,  in  the  hope  that  others 
will  adopt  the  plan  and  offer  suggestions  and  improvements.  The  first  lesson  is 
QiUtled  *' Map-making,"  and  deals  with  the  first  conception  of  maps  and  map> 
dimwiag  by  directing  the  pupil  to  construct  a  plan  of  bis  class-room.  From  this 
iha  area  is  increased,  and  he  is  called  upon  to  make  a  plan  of  hts  school -house^ 
with  ita  surrounding  grounds,  u^ing  a  magnetic  compass,  measuring  tape,  and 
sketching- board.  A  rough  traverse  is  also  outlined,  and  the  pi  an  eatable  is  dealt 
nUh  in  an  elementary  way,  and  its  use  practically  demonstrated  by  the  pupil 
ioatructed  to  make  a  plan  of  a  crickt^t-field  with  it.  The  use  of  the  pro- 
ii  described,  and  basc-Unc  measurement,  the  elements  of  triangulating 
i  theodolite,  and  levelling  referred  to.  This  is  excellent  in  its  way,  and  if 
t  >gether  original,  it  is  the  system  of  teaching  which  should  be  encouraged  as 
much  aa  possible.  The  difficulty  that  wil  occur  to  some  is  the  expense  of  the 
apparatur,  but  in  reality  this  la  not  serious,  with  the  exception  of  the  theodolite, 
axid  this,  the  authors  suggest,  could  be  borrowed  or  hired  from  some  instrument 
maker.  In  this  there  are  obvious  difiScalties,  which  might,  however,  be  got  over, 
for  (he  principle  of  the  theodolite  is  so  simple  that  an  instrument  quite  sufficient 
lor  aebool  demonstration  purposes  could  be  constructed  for  a  very  small  sum.  The 
lyiltiB  of  teaching  the  pupil  to  begin  with  a  plan  of  his  immediate  surroundings 
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and  then  gradually  expanding  hia  horiaon,  ia  good  Botu;  but  he  ahould  be  taught 
to  take  a  larger  view  of  the  Earth  aa  well.  Ita  poaition  and  rehttiye  aize  in  the 
Bolar  ayatem,  ita  actual  dimensiona  and  form,  the  forma  and  idsea  of  ita  great 
land-maeaef,  are  all  amonpt  the  anbjeeta  which  lend  themselvea  to  practical 
demonatration.  The  globe  deaenrea  to  occupy  a  far  more  conapicaous  place  in 
geographical  education  than  it  haa  hitherto  done,  and  then  it  ia  quite  easy  to 
demonstrate  the  leading  prindplee  of  map  projection  by  aimple  modela  of  the 
sphere  and  sections  of  it,  combined  with  intersecting  planes.  Ifapa  drawn  upon 
the  true  curre  of  the  Earth,  such  aa  Prof.  E.  Beclus  haa  advocated  so  often  lately, 
should  aleo  be  in  general  use.  Many  other  suggestions  will  occur  to  those  desiroua 
of  adopting  this  method  of  geographical  instruction,  auch  as  the  practical  con- 
struction by  the  pui^s  of  day  models  on  large  scales,  to  ahow  the  relief  and  leading 
physical  features  of  a  country  and  typical  land  formation,  upon  which  contoura 
should  be  drawn.  It  is  to  be  hoped  that  the  authors  of  these  articles  will  aee 
their  suggestions  fn^ually  adopted,  as  they  certainly  deserve  to  be. 

The  Annual  Beport  of  fha  Bisaian  Oeographioal  Booiety.— The  jinnual 
Beport  of  the  Russian  G^eographical  Society  for  1908,  which  has  only  now  reached 
us,  is  full,  aa  usual,  of  interesting  matter.  A  considerable  amount  of  attention  waa 
given  by  the  Society  to  the  atudy  of  the  lakes  of  the  Russian  Empre.  L.  S.  Berg 
explored  Luke  Balkhash ;  Y.  8.  Eipatievsky,  Lake  Eosogol,  where  he  found  that 
the  temperature  of  the  water  is  extremely  low,  even  in  summer,  while  its  trans- 
parence is  greater  than  in  any  of  the  hitherto  explored  sweet- water  lakes ;  and 
finally,  J.  M.  Shokalsky  explored  Lake  Ladoga,  where  very  low  temperaturea, 
below  4^,  were  found  in  the  bottom  layers.  The  explorations  undertaken  in  the 
Tian  Shan  by  Y.  L  Lipski,  in  order  to  complete  his  work  on  the  flora  of  Gentral 
Asia,  and  in  the  range  of  Peter  the  GFreat  by  Y.  Th.  Novitski,  have  already  been 
mentioned  in  the  Journal,  In  the  aame  year,  J.  Y.  Yoronoff  explored  aome  of  the 
least  known  parts  of  the  Sayan  range  in  North-Westem  Mongolia,  and  B.  B. 
Grinevetsky  the  flora  of  Transcaucasia,  along  the  range  which  separates  the  pro- 
vinces of  Erivan  and  Elisabethpol.  The  distinctive  feature  of  the  vegetation  in 
the  mountains  of  Armenia  is  the  nearly  total  absence  of  sub-alpine  typea  and  the 
abundance  of  xerophyte  plants,  which  reach  altitudes  up  to  10,000  feet  and  more. 
The  slopes  of  the  range  are  covered  with  clumps  of  the  spiny  species  of  AMtragalw 
and  AcanthoUmon,  Only  on  the  eastern  slope  are  the  xerophytes  less  developed, 
and  oak  forests  are  there  found  in  the  valleys.  Interesting  loological  explorationa 
were  made  by  Y.  A.  Faussek  in  the  Transcaspian  region,  and  entomological  atudies  in 
the  Urals  by  Y.  E.  Petersen.  An  interesting  journey  was  also  accomplished  in  the 
great  tundra  of  Archangelsk  by  P.  P.  Mataftin ;  while  several  students,  under  the 
guidance  of  Prof.  D.  N.  Anuchin,  explored  some  lakea  in  European  Russia  and 
Transcaucasia.  Of  new  expeditions  we  notice  that  of  Dr.  Zarudnyi  and  the 
botanist  G.  G.  Gadd  to  Persia ;  that  of  W.  L.  Sieroszevski  for  the  exploration  of 
the  Ainos  in  Japan ;  the  expedition  for  recording  the  words  and  music  of  folk- 
songs in  Central  Russia  having  also  continued  its  work.  In  addition  to  the 
three  committees,  for  meteorological  work,  pendulum  observations,  and  limnology, 
a  new  one  was  founded  for  the  study  of  the  hypsometrical  data  of  the  Russian 
Empire.  The  following  awards  of  medals  (among  others)  were  made  in  January, 
1904.  The  great  Constantine  medal  was  awarded  to  Friedrich  Schmidt,  member 
:»{ the  Academy  of  Sciences,  the  veteran  explorer  of  both  the  vegetation  and  the 
geology  of  the  Baltic  provinces,  as  well  as  of  Siberia,  Sakhalin,  and  the  Arctic 
tundras,  whose  work  has  been  prosecuted  without  interruption  for  the  last  fifty 
years  (an  excellent  sketch  of  this  work,  by  Prof.  Tchemysheff,  is  embodied  in  the 
report) ;  the  Count  Liitke  medal  to  Sir  John  Murray,  for  his  well-known  work  in 
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ooeuiographf,  of  whiob  an  excellent  analysis  ia  given  by  J.  M<  Sbokakky ;  and 
tke  Sevneooff  medal  to  Prof*  N.  I,  Kuznetsofff  whose  botanical  exploration  in  the 
Caucaaas  and  great  work,  *•  Flora  Cincaslca  Critica,'  are  epoch-making.  The  losses 
of  the  Bociety  during  the  year  1903  were  very  heavy.  They  included  Dr.  Goatav 
Badde,  who  has  worked  for  the  society  since  1855,  ^rst  io  Extern  Siberia,  and 
later  on  in  the  Caucasus;  Kobert  E.  LenZi  who  did  so  much  in  organiziog  the 
meteorologtcal  polar  station ",  and  wrote,  in  1869,  an  important  work  on  the  Amu- 
daria  question ;  Prof.  DokQchaeET,  who  started  the  immense  work  of  studying  the 
different  soils  of  Euasiaf  and  has  created  a  school  of  workers  who  will  cootinne 
thit  useful  survey ;  A.  P,  Eogelhardt,  the  author  of  valuable  works  an  the  province 
of  Archangel ;  R.  N.  Savelielf,  a  geo<leaist  well  known  to  the  readers  of  the  GeO' 
fimphi&il  Journal ;  and  Baza  Menkedjieff,  a  Ealmuk,  who  in  1891  made  a  journey 
to  Lhasa,  and  wrote  a  description,  which  was  published  by  Prof.  PosdceeS'  tn  both 
Kalmnk  and  Ruasian.  The  report  contains  also  short  reports  of  the  different 
branches  of  the  society,  in  all  of  which  excellent  geographical,  limnological,  ethno- 
graphical^ etc.,  work  was  done.  The  discovery  of  a  wide  region  of  glaciers  in  the 
Trmns-lti  Alatau,  by  S.  Dmitrieff,  will  be  probably  the  subject  of  further  com- 
munications. 
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TWO  ARCTIC  VETERANS. 

Em  Sir  Erasmna  Ommaimey  and  Sir  James  Doimet. 

r  By  Sir  Clemests  E.  Mark  ham,  K.CB. 

Two  Arctic  veterans,  Sir  Erasmus  Ommanncy  and  Sir  James  Donnet,  have  passed 
Mfmy  at  a  good  old  age.  Both  had  reached  their  ninetieth  yfar. 
W  Bom  in  May,  1814,  young  Ommanney  entered  the  navy  in  August,  1826.  lie 
maa  a  younger  son  of  Hit  Francis  Ommanney,  the  navy  agent,  and  nephew  of 
paptain  (afterwards  Admiral  Sir  John)  Ommanney,  with  whom  he  went  to  sea 
in  H.M.S*  Albion.  While  serving  in  that  ship  he  waa  present  at  the  battle  of 
Kftvarino,  in  October,  1827,  when  only  thirteen.  He  became  a  lieutenant  in 
1^35,  and  joined  the  Coi^e^  which  ship  Captain  James  C.  Ross  fitted  out  at  Hull  for 
the  relief  of  some  whalers  caught  in  the  ice.  Orozier  was  the  first  lieutenant. 
It  was  a  winter  cruise,  and  there  was  much  buffeting  about  in  sevure  weather, 
Ommanney  was  next  flag  lieutenant,  for  three  years,  to  his  uncle  at  Lisbon  and 
in  the  Mediterranean,  and  he  was  for  a  short  time  in  the  Pique  under  Captain 
Bona,  one  of  the  best  schools  for  seamanship. 

In  1840  Ommanncy  was  promoted  to  the  rank  of  commander^  and  he  had  the 

in  the  Mediterranean  from  1841  to  1841.     With  him  was  an  assistant 

,  James  John  Louis  Donuet,  both  to  serve  together  in  the  Arctic  Regions 

to  the  near  future.     Donnet  was  born  at  Malta,  and  received  part  of  his  education 

at  Paris.    He  was  an  accomplished  and  most  amiable  officer,  and  a  good  Frenclk 

scholar.    While  in  the  Veauvtm  Ommanney  became  the  friend  of  Captain  Horatio 

T.  Austin,  the  future  commander  of  the  Arctic  expedition,  but  then  commanding 

the  C^lopt  in  the  Syrian  war.     In  November,  181(>,  Ommanney  was  promoted  to 

rank  of  captain,  and  was  employed  by  the  Government  during  the  Irish  famine 

carrying  out  the  relief  measures.     Donnet,  meanwhile*  served  for  three  years 

surgeon  of  the  CaJ^pso  in  the  Pacific,  where  I  first  made  hijj  acquaintance. 

In  1845   Erasmus  Ommanney  Ixjcame  a  Fellow  of  the   Royal  Geographical 

Society,  and  when  he  diei  he  was  second  on  the  list  in  seniority. 
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When  C*ptaiQ  Austin  received  tbe  oommand  of  the  Arctic  expedition  in  1850, 
for  the  search  of  Sir  John  Franklin,  he  selected  Captain  OuMnanney,  whom  he  had 
known  intimately  in  the  Mediterranean,  as  his  second  in  command.  Captain 
Austin  had  the  Be$oluie,  a  sailing  vessel  of  410  tons,  and  Captain  Ommanney  the 
AsBtstancef  of  480  tons.  Each  sailing  vessel  had  a  steam  tender,  the  Fioneer^ 
under  Lieut.  Sherard  Oshorn,  for  the  Be»oluie,  and  the  Intrepid,  under  Lieat. 
Cater,  for  the  AsBhtanee. 

This  expedition  was  remarkable  for  several  reasons.  It  was  practically  the 
first  expedition  in  which  steam  power  was  used  for  ice-navigation.  It  was  the 
expedition  which  first  organized  an  extensive  system  of  sledge-travelling ;  while 
the  internal  arrangements  of  the  ships  were  so  excellent  that  perfect  health  wet 
maintained. 

In  the  Assistance  Captain  Ommanney  had  McClintock  as  his  first  lienteoeiilf 
who  had  already  served  for  a  year  and  a  half  in  the  Arctic  Regions  with  Sir  James 
Boss,  Lieut?.  Elliott  and  Mecham,  Vesey  Hamilton,  and  myself.  The  surgeoni 
were  his  old  friend  Dr.  Donnet  and  Dr.  Ede. 

Leaving  the  Thames  on  May  4, 1850,  the  four  vessels  composing  the  expeditioiir 
began  their  voyage  to  Greenland,  and  on  May  23  Captain  Ommanney 
convivial  relations  with  the  gun-room  by  sending  us  a  chit  inscribed  "  At 
Coffee  and  music  at  seven."  He  dined  with  us  on  Sundays,  and  showed  a  daake^ 
to  make  the  ship  comfortable  from  the  first,  which  she  certainly  was.  j 

After  battling  with  the  ice  for  forty  days  in  Melville  bay,  the  AtsistoMm^ 
reached  Cape  York,  and  communicated  with  the  Arctic  Highlanders.    Cap 
Ommanney  took  one  of  them  on  board,  a  lad  of  sixteen,  who  was  named  Er 
York.     Captain  Ommanney  afterwards  had  him  educated  at  Canterbury, 
looked  after  his  interests  until  his  melancholy  death  at  St.  John^s,  Newfoundli 
hi  1855. 

On  reaching  the  north  water  of  Baffin*s  bay.  Captain  Austin  parted  oomjg 
to  visit  the  Eskimos  at  Pond's  bay,  while  the  Assistance  and  Intrepid 
up  Lancaster  sound  ahead  of  all   the  other  searching  vessels.     On  Sa 
August  18,  when  10  miles  inside  Cape  Warrender,  there  was  the 
of  a  cairn  on  shore.    Captain  Ommanney  went  away  in  a  boat,  taking  me  * 
him,  and  we  discovered  a  fine  harbonr.    But  it  was  coming  on  to  blow, ' 
lowering  sky,  and  we  were  scarcely  on  board  again  when  half  a  gale  of 
sprang  up  and  sent  the  Assistance  up  Barrow's  strait  at  the  rate  of  10 
Next  day  we  were  off*  Cape  Riley.    A  cairn  was  observed  on  the  shore, 
boat  was  at  once  sent  to  examine  it.    Several  vestiges  were  found  of  a 
belonging    to    Sir  John   Franklin^s   expedition,  probably  a   shooting«pertif 
naturalisi^s  station  near  their  winter  quarters.    We  all  Uiought  that  the 
bouring  IVeechey  island  ought  to  be  searched,  but  Captun  Ommanney,  befang  1 
ahead  of  the  other  ships,  and  seeing  <^;ien  water,  poshed  onwards  until  he 
olo«oly  beset  in  Wellington  channel.    Thus  it  was  that  the  winter  quartenij 
Sir  «Tohn  Franklin  were  discovered  by  the  ships  coming  up  behind  as. 

On  September  6  the  Assistanet  was  very  severely  nipped  near  Cape  ! 
being  lifted  several  feet  out  of  the  water  by  the  tremendous  pressure  of  the  1 
For  some  hours  the  ship  was  in  great  danger.    The  other  vevels  overtook  her|l 
eventually  we  had  to  winter  in  the  pack  between  Grifiith  and  Comwallis 
The  winter  arrangem^ts  were  admirable,  as  they  were  sure  to  be  with 
fir»t  lieutenant  as  McClintock.  A  newspaper,  the^irrorti  Borsa/is,  appeared  i 
under  the  edit4>rship  of  Dr.  IK>nnet,  to  which  the  captain  contributed  the  melt 
logi\^  rtCDids,  and  theiv  were  theatricals,  masked  haDa*  and  other  amusemenlv 
vvt^U'ers  and  men,  in  which  Osptain  Ommanney  took  his  foil  share.    No  hap 
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aor  mora  nailed  ihip  ew  wintflrad  in  the  Arctic  Begionii,and  for  this  resalt  a  share 
of  the  eradit  bdoDgs  to  the  detain. 

Thegniid  tcheine  of  dedgd-iraTelling,  oonaisting  of  six  extended  parties,  each 
vifth  its  limited  dep6i  party,  and  esch  diviuon  with  its  auxiliary  party,  was  the 
irindpal  Jeatnre  of  this  expedition.  The  work  was  organised  hy  McClintook  in 
detail,  in  oonaultation  with  the  captains  and  other  oflficers.  But  McOliotock 
the  whole  credit.  Captain  Ommanney  entered  fully  into  the  spirit  of  the 
wik.  He  WAS  anxions  to  do  his  part.  There  was  no  friction.  McClintock's 
^■asy  was  by  lar  the  greatest  thai  hsd  erer  been  made  in  the  Arctic  Regions,  and 
hi  ae?er  been  surpassed  except  by  himself  in  1854.  Captain  Ommanney  com- 
Mid^  what  was  called  the  Gape  Walker  divisbn.  He  discovered  the  mass  of  land 
iHMd  after  the  Priaoe  of  Wales,  and  the  great  hay  which  bears  his  own  name. 
IBsBi  IXKa^  a  splendid  man,  who  had  been  with  Sir  John  Richardson,  was  the 
||Ma  of  hie  aledge.  The  captain  and  his  sledge  crew  were  absent  from  the  ship 
hmtj  days,  and  .went  over  480  miles  of  ground.  The  name  of  the  sledge  was  the 
fUajBoe,''  bearing  a  red  flag  with  a  white  Maltese  cross,  and  the  motto  **  Domine 


Betmnlng  to  England,  the  old  Assistance  was  paid  off  on  October  10, 1851,  after 
able  and  exceptionally  happy  commission.  Captain  Ommanney  contributed 
I  resiilt,  and  there  never  was  a  truer  friend  nor  a  better  messmate  in  every 
t  than  Dr.  Donnet.  On  January  7,  1852, 1  was  the  best  man  at  my  old 
fs  wedding.  The  Aurora  Borealis  was  published  by  Colbum  in  a  white 
r  with  a  golden  Assistance  stamped  on  it.  When  I  wrote  a  brief  popular 
ilire  of  the  expedition,  entitled  *  Franklin's  Footsteps,'  it  was  gratifying  to  me 
>  my  fiather  received  a  cordial  letter  from  Captain  Ommanney  expressing  the 
1  the  little  book  had  afforded  him,  and  pronouncing  it  to  be  the  most 
and  accurate  narrative  of  the  rearching  operations.  ''This  interesting 
*  he  adds,  **  must  be  productive  of  good  feeling  towards  an  expedition  to 
i  I  trust  that  all  who  shared  in  its  labours  will  look  back  with  satisfaction.** 
ptem  Ommanney's  next  employment  was  as  senior  officer  in  the  White  sea 
{tba  Russian  war,  in  command  of  H.M.S.  Eurydice^  and  afterwards  of  H.M.S. 
I  in  the  Baltic.  His  last  employment  afloat  was  the  command  of  H.M.S 
;  in  the  West  Indies,  relieving  his  old  shipmate  Captain  Broadhead,  with 
\  he  had  served  in  the  Pique.  O&ptain  Ommanney  paid  the  Brunswick  off 
IMO^  and  never  went  to  sea  agun.  He  received  the  appointment  of  Captain 
dent  at  Gibraltar. 
Hovember  12,  1864,  he  obtained  flag  rank,  was  created  a  C.B.  for  his 
I  in  the  Russian  war,  and  was  knighted  for  his  Arctic  service  in  1876.  He 
I  elected  a  Fellow  of  the  Royal  Society  in  1868.  Later  in  life  he  received 
d  Gross  of  the  Order  of  Saviour  of  Greece  for  his  very  youthful  services  at 
He  was  on  the  Conncil  of  the  Royal  (Geographical  Society  from  1872  to 
I  from  1879  to  1882 ;  and  he  took  a  very  active  interest  in  the  work  of 
ilfailsd  Service  Institution,  also  serving  on  its  council  for  many  years.  He 
laThamce  conservator.  He  strongly  advocated  the  renewal  of  Antarctic  explo- 
ii«rTing'on  the  committees  of  tiie  British  Association  appointed  with  that 

SrftasmnSy  it  is  to  be  feared,  was  a  disappointed  man.  He  never  was  allowed 
\  his  flag,  and  he  felt  that  his  services  had  not  been  duly  recognized.  It 
\  until  two  years  before  his  death  that  he  received  the  Knight  Commander- 

^tf  the  Bath.    But  he  took  great  interest  in  all  geographxal  work,  and  was  a 

lat  attendant  at  our  meetings  and  at  the  British  Association.     He  was  Presi- 

itf  Seoiian  E  at  Plymouth  in  1877. 
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My  old  captain  was  a  warm-hearted  And  aympathetio  man,  and  always  ready  to 
help  an  old  shipmate.  In  1881  he  was  interesting  himself  in  the  welfare  of  the 
family  of  Mr.  Dora,  the  gunner  who  had  heen  his  sledge  captain ;  and  I  know  that 
such  acts  of  kindoess  on  his  part  were  frequent.  Sir  Erasmus  died  last  December, 
after  a  long  illness,  at  his  son's  house  at  Portsea,  and  was  buried  at  Mcrtlake.  He 
would  have  been  ninety-one  next  May. 

Dr.  Donnet,  after  his  return  firom  Uie  Arctic  expedition,  had  a  very  distinguished 
career  in  the  naral  medical  seryice.  He  was  in  charge  of  the  naval  hospitals  at 
Lisbon,  Jamaica,  and  Haslar,  and  afterwards  enjoyed  an  honoured  old  age  at  his 
residences  at  Dover  and  Bognor.  He  was  a  director-general  of  hospitals  and  fleets, 
honorary  physician  to  the  King,  and  a  Knight  Commander  of  the  Bath.  He 
always  kept  up  a  correspondence  with  his  Arctic  messmates,  and  his  beautiful 
handwriting  is  well  known  to  us  alL  Sir  James  Donnet,  himself  slowly  sinking 
from  old  age,  sent  his  son-in-law  to  represent  him  at  the  funeral  of  his  old  friend 
and  shipmate,  Sir  Erasmus  Ommanney.    He  died  last  January. 

The  officers  of  the  old  Assistance  were  remarkable  for  their  longevity.  Last 
year  six  were  alive  out  of  eleven.  Sir  Erasmus  Ommanney  and  Sir  James  Donnet 
reached  their  ninetieth  years.  Four  still  survive — Sir  Leopold  McGlintock,  Sir 
Vesey  Hamilton,  Dr.  Ede,  and  myselt  We  number  one  Grand  Gross  and  three 
Commanders  of  the  Bath,  three  Fellows  of  the  Boyal  Society,  five  of  the  Boyal 
Cteographical  Society.    The  old  Assistance  was  a  happy  and  a  distinguished  ship. 


Colonel  C.  E.  Stewart,  C.B.,  CM-Q.,  C.I.R 

The  death  occurred  on  December  26, 1904,  of  Colonel  G,  E.  Stewart,  an  old 
and  valued  member  of  the  B.G.S.,  on  whose  Council  he  had  served  in  1886-87. 
Colonel  Stewart,  who  was  bom  in  1836,  was  son  of  the  late  Mr.  Algernon  Stewart 
and  grandson  of  the  seventh  Earl  of  Galloway.  He  entered  the  Indian  army  in 
1854,  and  served  with  distinction  during  the  Indian  Mutiny,  receiving  a  medal  for 
his  services.  After  serving  in  two  other  Indian  campaigns,  and  reaching  the 
rank  of  lieut.-colonel  in  1879,  he  was  employed  on  political  service  in  Persia  for 
some  years,  during  which  he  was  able  to  do  some  nseful  geographical  work,  the 
results  of  which  were  contributed  from  time  to  time  to  the  Proceedings  of  the 
Society.  In  1881  he  read  a  paper  on  ^  The  Country  of  the  Tekke  Turkomans," 
which  appeared  in  the  Proceedings  for  September  of  that  year,  accompanied  by  a 
map  based  largely  on  his  own  surveys.  Some  four  years  later  he  again  read 
a  paper,  this  time  on  his  work  on  the  Ferso-Afghan  frontier,  where  he  had  been 
employed  by  Government  on  special  duty.  One  of  his  most  interesting  and 
hazardous  journeys  at  this  time  was  his  crossing  of  the  Lut,  or  desert  of  Eastern 
Persia,  which  had  only  once  before  been  accomplished  by  a  European  sinoe 
Marco  Polo's  time,  and  which  he  carried  out  at  the  most  trying  season  of  the 
year,  suffering  much  from  want  of  water  during  the  passage.  Having  been  made 
colonel  in  1883  and  C.B.  in  1886,  he  became  consul  successively  at  Besht,  Tabriz, 
and  Odessa,  finally  retiring  in  1899.  Colonel  Stewart  was  married  in  1869,  and 
leaves  two  sons,  the  elder  being  Captain  A.  B.  A.  Stewart,  d.b.o.,  Seaforth 
Highlanders. 

Edward  John  Payne. 

It  is  with  deep  regret  that  we  record  the  death,  which  occurred  on  December  26, 
1904,  from  drowning  in  the  canal  at  Wendover,  of  Mr.  E.  J.  Payne,  the  well-known 
writer  on  historical  and  geographical  subjects.     Mr.  Payne  was  the  son  of  Mr.£* 
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W.Fkjne,  of  High  Wyoombi^  tnd  wm  bom  in  1844.  He  was  educated  at  High 
Wfoonba  Grammar  Schools  and  at  Oxford,  where,  after  graduating  with  firet-clais 
kMQn  in  the  Olaaeical  School  in  1871,  he  was  elected  a  Fellow  of  University 
(U^  In  1874  he  was  called  to  the  Bar,  and  in  1883  became  Recorder  of  High 
Wjnmbe,  For  a  number  of  years  he  had  devoted  himself  to  the  study  of  history, 
apadslly  that  of  Amerioay  and  of  European  colonisation  and  discovery  in  generaL 
Ab  first  volume  of  his  important  work  on  the  *  History  of  the  New  World  called 
'  iniea*  was  issued  by  the  Clarendon  Press  in  1892,  a  second  in  1899,  and  he 
Mliiined  up  to  his  death  the  preparation  of  material  for  further  volumes.  To 
ii  *Oambridge  Modem  History'  he  contributed  two  striking  chapters  on  'The 

r  ipof  Discovery'  and  on  'The  New  World;*  and  among  his  other  works  were 

I  t'History  of  European  Ck>loides'  (1877) ;  two  volumes  of  extracts  from  Hakluyt, 
'ting  to  Elizabethan  voyages  to  America;  and  a  volume  ou  *  Colonies  and 

I  Miusl  Federations  *  (only  just  completed  before  bis  death)  in  the  English 
CItinn  series.     He  was  aiso  engaged  on  other  works,  including  an  edition  of 

I  'fir  Frauds  Drake  revived '  for  the  Hakluyt  Society,  of  whose  council  he  was 
tnloed  member.    Mr.  Payne^s  loss  will  be  keenly  felt  by  all  who  knew  him,  to 
MRU  his  genial  and  kindly  disposition  could  not  fail  to  endear  him.    He  had 

I  Jiliiid  our  Society  in  1886. 


Captain  Claud  Alexander. 

News,  we  regret  to  say,  has  been  received  from  the  Niger  of  the  death  from 
•ivic  fever,  on  November  dO,  of  Captain  Claud  Alexander,  who,  in  association 
vitii  his  brother,  Lieut  Boyd  Alexander,  was  doing  such  good  work  in  the  survey 
.  tf  some  of  the  least-known  parts  of  Northern  Nigeria  (see  atite,  p.  ITO,  and  vol.  24, 
1 1^689).  Captain  Alexander  was  the  youngest  son  of  Lieut.-Colonel  B.  F.  Alexander, 
rtf  Gkanbrook,  Kent.  Entering  the  army,  he  served  with  the  Scots  Guards  through- 
|Ml  the  South  African  war,  being  wounded  at  Belmont,  and  mentioned  by  Lord 
iliihuen  for  gallant  conduct  in  that  engagement.  He  received  two  medals  for  his 
I  in  the  war.  Before  setting  out  with  his  brother  for  Nigeris,  be  had  taken 
I  pains  to  qualify  himself  for  survey  work,  and  received  the  diploma  of  the 
'  after  passing  through  a  course  of  instruction.  His  labours  during  the 
Dt  expedition  had  involved  many  difficulties  and  hardships,  owing  in  part  to 
I  ^  funina  prevalent  in  various  parts  of  the  country ;  but  he  had  shown  great 
inoe,  and  had  already  achieved  valuable  results.  African  geography  has 
>  snfEnred  a  severe  loss  by  his  untimely  death  at  the  early  age  of  twenty- 

Charles  H.  AUen. 
Tba  Teteran  worker  for  the  abolition  of  slavery,  Mr.  Charles  H.  Allen,  died  at 
HnpatMd  on  December  19, 1901,  at  the  advanced  age  of  eighty  years.  Mr.  AUen 
Idonged  to  a  Quaker  family,  well  known  for  philanthropic  sympathies,  and  in 
Us  early  years  travelled  considerably  in  various  parts  of  the  world.  In  1879  he 
fteeune  secretary  of  the  British  and  Foreign  Antinslavery  Society,  a  post  which 
hs  held  for  nineteen  years,  throwing  himself  into  the  cause  with  immense  energy 
and  determination,  and  to  his  efiforts  was  largely  due  the  organization  of  the  Inter- 
national Anti-slavery  Conference,  which  met  at  Brussels  in  1889.  He  had  been  a 
FcUow  of  our  Society  since  1861. 
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CORSESPONDBNCE. 

PUlologioal  BeinltB  of  the  Britiah  Ooonpation  of  tho  IsUad  of  Minorea. 

Ikquiriks  made  during  sevoral  yibMb  I  have  paid  to  the  Balearic  islands  have  led  to 
the  discovery  of  the  following  philological  results  of  the  British  occupation  of  Ifinorca. 
As  is  well  known,  the  isliind  was  occupied  on  three  occasions  by  British  troops. 
The  first  occupation  lasted  from  1712  until  1756 ;  the  second  from  1763  until  1781 ; 
and  the  third  and  last  from  1798  until  1802,  when  the  island  was  finally  restored 
to  Spain,  in  accordance  with  the  provisions  of  the  Treaty  of  Amiens.  Since  that 
time  there  has  been  practically  no  communication  with  (heat  Britain^  nor  with 
any  English-speaking  country,  other  than  that  carried  on  by  occasional  visits 
of  warships. 

It  is,  therefore,  interesting  to  find  that,  after  the  lap^e  of  a  century,  the  following 
English  words  are  still  in  general  use.  I  append  them  with  the  local  orthography* 
Of  course,  the  pronunciation  has  been  considerably  modified. 

SUrrup,  mug^  shoemaker,  chalk,  hoy,  screw,  rtUe,  gin,  midshipmany  bottle, 
shake  hands,  haversack^  razor,  lath,  dog,  marbles,  kettle,  sideboard,  plenty, 
lazy,  beggar. 
Recess  means  retirement  or  retreat. 
HaUoo,  an  exclamation  used  to  make  fun  of  any  one. 
Stropy  the  piece  of  leather  or  cloth  used  to  keep  the  oar  in  the  rowlock. 
Stick,  billiard  cue. 
c/izoA;,  jack-plane. 
Play,  the  game  of  fives. 

Stop,  please,  terms  applied  to  the  game  of  marbles. 
Cap,  night-cap. 

Blackball,  blacking  for  cleaning  boots. 
Black  varnish,  tar. 

Set  hammer,  a  kind  of  hammer  used  for  polishing  metal. 
Ill,    In  playing  marbles,  when  the  marble  goes  into  the  hole,  the  player  sayi^ 

"  In." 
Out.    When  the  marble  goes  out  of  the  hole,  the  player  says,  "  Out." 
rink,  kiss,  terms  applied  to  the  game  of  quoits. 
Quick,  term  applied  to  the  game  of  hide-and-seek. 
Ox  is  the  word  used  by  farmers  to  call  black  cattle. 
The  most  popular  British  governor  was  undoubtedly  Sir  Bichard  Kane,  who 
died  in  the  islaikl  in  1736.    His  memory  was  perpetuated  by  a  small  obelisk,  now 
almost  hidden  by  a  causeway  which  has  been  built  in  recent  yean. .  This,  and  the 
barracks  at  San  Felipe,  are    the    only  remaining  monuments  of   the  Britiik 
occupation. 

Numerous  words  with  the  affix  Kane  are  still  in  general  use,  of  which  perhapi 
the  most  common  is  the  fruit  called  Feras  de  Kane, 

Fbkdbbiok  Stbbvbbbo.  . 
42,  Calthorpe  Boad,  Edgbaston,  Birmingham. 


MEETINGS  OF  THE  ROTAL  GEOGRAPHICAL  S0CIBT7, 
SESSION  1004-1905. 

Fourth    Meeting,   January    9,    1906. — Sir    Clements    Markham,    k.c.b^ 

in  the  Chair. 
Elections. — James  Brandis-Dunhar ;  Lieut.  Virgoe  Buckland,  R.N.R. ;  NeviUe 
Baldunn  Chichester;  Ernest  W.  Dann,  B.A,;  Kenneth  Douglas  Field;  Lieut.  C. 
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J?.  Bacon  HaheR,  JS.N.B.  ^Charting  Ojfitery  South  Nigtria^  W,  Africa) ;  JRobert 
Iktwuv  HampBon,  LL.D^  M^,;  J.  L.  Holland^  B.A.;  George  Ilopkim ;  Robert 
CoRffer  Jomtt;  Mamriee  Simeon  McKay,  B^. ;  J.  F.  Marshall;  Penry  Vaughan 
Morgan ;  Edward  Qtntfd  Jamee  Moynn  ;  J.  Owen- Jones ;  O,  W,  Palmer ;  Bt.  Hon, 
Sir  Joseph  Wmt  Bidgeway.  P.C.,  KX\B.,  O.CM.Q,,  K.C.S.L;  Frank  Bu^hby ; 
HerUrt  Sharp;  Jom.  Bvbert  West  Sheane,  B.A.;  I'etfinaJd  John  Smithy  K.C. ; 
Captain  Hugh  0,  SwansionQWd  York  and  Lancaster  Begiment);  Btv.  Frederick 
Berbert  Taylor,  B.A. ;  Beginald  Charles  Newton  Twite. 

The  paper  read  was: — 

"Mr.  BegiDald  Enock's  Journeys  in  Peru."    By  the  Prefiident. 

Lecture  to  Young  People. 
Friday,  January  6,  1905,  at  3.30  p.m. 
"On  the  Naticnal  Antarctic  ExpediUon."    By  CapUiu  H.  F.  Scott,  c.v.o.,  r.n. 


Fifth  Meeting,  January  23,  1905.— Sir  Cli-^ients  Markham,  k.c.b., 
Preaident,  in  the  Chair. 

Electioss.— Cop/otw  C.  B.  H.  Bacon  (!•<  King's  African  Bities);  Frederick 
HijA  Capron;  Cciptain  Boyd  Alexander  Cuninghiine  {lion.  Captain  AthA,  and  5. 
Bi^nndfTs);  Thomas  Luther  Evans ;  John  Finch  ;  Ihivid  Peter  de  VilUtrs  Oraaff; 
MdvUle  Hilton- Simpson ;  Captain  BicJiard  Percy  Jones,  B.F.A. ;  Ernest  Bomney 
Mstthews,  C.E.,  F.G.S.,  F.B.S.E. ;  Hmry  William  Monison  ;  Bti\  TJiCodore 
JrKey  Xorgate ;  Samuel  Turner;  Benjamin  Whiteside. 

The  Paper  read  was : — 

"The  Great  Zimbabwe  and  other  Ancient  Ruins  in  Khodesia.**  By  Richard 
K.  Hill,  Esq. 

GEOGRAPHICAL   LITERATURE    OF   THE    MONTH. 

Additiom  to  Hte  Library. 

Bj  EDWABD  HXAWOOD.  MJL,  Librarian,  R.a.8. 

lb  fcUowing  abbieviatioiia  of  nouns  and  the  a^jeotiyes  derived  from  them  are 
iBployed  to  indieate  the  sooroe  of  articles  from  other  publications.  Oeographloul 
asBes  are  in  each  case  written  in  full :— 

f'*  Amdemy,  Aoademie,  Akadwnie.         ;    Mag.  =  Magaiine. 


yfc. »  Abhandlrnigea. 

Ua  s  AtM^ia  AtiMiifn,  jIup^Wwi 

i  «  Bdletin,  BoUettino,  Boletim. 

Oil «  Colonies. 

Cvks  Oommexee. 

^B^sOomptesBendna. 

*>^Mkimdeu 

^6MmpbT,G^ogra|^e,  Geogralla. 


Mem.  (M€m.)  =  Meoioirs,  M6noires. 

Met.  (m6L)  =  Meteorological,  etc 

P.  =  Proceedings. 

B.  =  Boyal. 

Bev.  (Biy.)  =  Beyiew,  Beme,  Bivista. 

8.  =  Society,  Soci^t^,  Belskab. 

Sc.  =  ScienceCs). 

Sitsb.  s  Sitsnngsbericht 

T.  =  Transactions. 

Ts.  =  Tijdschrift,  Tidskrift. 

V.  =  Verein. 

Verb.  =  Yerhandlnngen. 

W.  =  Wissenschaf  t,  and  compounds. 


Ulittitiite,lBstit«tioii. 

««Ii?fatija. 

^sJbnnial. 

jksJafarbodi.  . .,.-^— «— 

kaLskakerUehvndkSnis^ieh.  Z.  =  Zeitschrift 

■-•MittailiiBgeB.  ,   Zap.  =  Zapiski. 

(h  sceoiat  of  the  ambicnity  of  the  words  octavo,  quarto,  etc.,  the  sise  of  books  in 
■i  btbeknr  is  denoted  by  the  length  and  breadth  of  the  co?er  in  inches  to  the  nearest 
ktf-iaoh.    Thesiieofthe/oiiniJisl0x6i. 

Awlattiwuf  tha  weikt  in  this  list  will  be  notised  slsswhexe  im  ths  «  JonnaL" 
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iraon. 

Hungary— IrfikM.    Maik.u.  Naiurut.  BertekUVngarn  19  (1901):  51-5L   HalycifaiMky. 

Ueber  die  nngariBohen  warmen  und  heinen  Koohsalzieen  alii  natflrliohe  Wanne- 

akknmolatoreD,  sowie  liber  die  HerstelliiDg  von  warmen  Salxseen  and  Warme- 

akkamulatoren.    Von  A.  y.  KaleoeiDzkj. 
loeland.  Ontenndiaen. 

Island  am  Beginn  det  20.  JahrhuDderts.    Yon  Y.  GniSmandsacni.     Ana  dem 

Danisoben  Yon  B.  Palleske.     Kattowitz  in  8obletien:  Oebrfider  Bobm,  1904. 

Sise  10  X  6|,  pp.  xvL  and  234.    lUuwtratimu.    Price  6$. 

An  intereBting  eketcb  of  Icelandic  life  and  aotlYities  at  tbe  preaent  daj,  witb  a 
obapter  on  the  physical  featorea  of  the  country.    Apart  from  this,  the  chapter  which 
most  concerns  the  geographer  is  that  on  tbe  bases  and  conditions  of  practical  life, 
which  treats  of  trade,  industries,  oommonioations,  etc. 
Italy— Strait  of  Xessina.  PUtania. 

O.  Platania.    I  cavi  telegrafiol  e  le  oorrenti  sottomarine  nello  Stretto  di  Messina. 

(BiYista  Marittima,eetratto  dai  faso.  di  agosto-setk.  1904.)  Cittk  dl  Castello,  1904. 

Size  9  X  6i,  pp.  36.    Pre$enUd  hy  the  Author. 
Spain— Pyrenees.  Bev.  Q.  88  (1904):  270-278.  Biiet. 

La  garganta  d'Esooain.    Par  L.  Briet     With  Map  and  IlludraH<m$. 
Sweden— Lakes.  Orenandar. 

Les  variations  annuelles  de  la  temperature  dans  les  lacs  suMois.    Par  S.  Grenander. 

(Reprinted  from  BulL  of  the  GeoL  Instit.  of  Uppsala,  vol.  vi.  part  i.)   Uppsala,  1904. 

Size  10  X  6),  pp.  160-168.    Diagrame. 
Turkey— Albania.       DwUch,  Bundtehau  G.  86  (1904) :  558-562.  [Steinmeti.] 

Duroh  de  Hochlandergaue  Oberalbaniens.     WUh  Map  and  Illuitratumt. 

B€kum€  of  a  brochure  by  Herr  Steinmetz. 
United  Kingdom— England  and  Wales.  Be  Balis. 

Bradsbaw's  Oanals  and  NaYigable  Bivers  of  England  and  Wales.    A  Handbook  of 

Inland  NaYigation  for  Manufacturers,  Merchants,  Traders,  and  others.    Oompiled, 

after  a  Personal  Sunrey  of  the  whole  of  the  Waterways,  by  H.  B.  De  Sails. 

London :  H.  Blacklock  &  Co.,  1904.    Size  10  x  6|,  pp.  480.    Ifap.    Prioe  21s. 

Pre^enied  hy  the  PMuhere. 
This  supplies  for  the  first  time  a  comprehensiYe  handbook  to  the  inland  naYigatioi 
of  England  and  Wales,  which  will  be  indispensable  to  all  students  of  the  subject    II 
giYes  full  statistics,  and  the  information  has  been  checked  by  a  personal  surYcy  of  the 
waterways,  which  are  clearly  shown  in  bine  on  the  accompanying  map. 
United  Kingdom— Geologioal  Snrrey. 

Memoirs  of  the  Geological  SurYey.  Summary  of  Progress  of  the  Geological  SurYey 

of  the  United  Kingdom  and  Museum  of  Practical  Geology  for  1903.    Londoo : 

E.  Stanford,  19U4.    Sise  10  x  6|,  pp.  196.    Mape  and  SeeUom,    Price  It.    Pre- 

tented  by  the  Geological  Surrey. 

United  Kingdom— Hertfordshire.  Skaal. 

The  Place-Names  of  Hertfordshire.    By  the  Bby.  Prof.  Skeat    Hertford.    Printed 

for  the  East  Herts  Archnological  Society,  1904.    Size  9  X  6,  pp.  76.    Price  St.  6d. 

Prof  Skeat  here  extends  to  Hertfordshire  his  Yaluable  studies  of  place-namea  on 

a  philological  basis,  of  which  a  preYious  outcome  was  a  similar  Yolume  on  the  Cambridge 

shire  names  (1900). 

United  Kingdom— Ireland — Historieal.  TaUdatf. 

Illustrations  of  Irish  History  and  Topography,  mainly  of  the  ScYenteenth  Century. 
By  O.  Ju  Falkiner.    London :  Longmans  &  Ca,  1904.    Size  9  x  6,  pp.  xx.  aiid 
431.    Map  and  Plant.    PricelS9.net.    Preeented  by  the  Publithere, 
The  chapter  with  most  bearing  on  geography  is  that  on  the  counties  of  Ireland, 
their  origin,  constitution,  and  gradual  delimitation,  which  had  already  been  printed 
elsowhert),  and  noticed  in  the  Journal  (yoI.  83,  p.  781).    Other  secti(ms  deserYing  notioa 
are,  that  on  the  woods  of  Ireland,  and  the  reprints  of  contemporary  acoonnta  of  Irdand 
in  the  seventeenth  century,  which  are  of  interest  as  throwing  light  on  the  dumgai 
which  have  since  taken  place.    They  include  the  Irish  section  of  Fynes  Moryson'a 
'  Itinerary,*  and  some  others  lees  generallY  accessible,  such  as  the  traYels  of  Sir  W. 
Brereton  (1685),  and  M.  JouYin  or  Jorevin  a  description  of  1672. 
United  Kingdom— London.  Baedakv. 

London  and  its  EuYirons.  Handbook  for  Travellers  by  Karl  Baedeker.  Fourteenth 
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•ditioiL  Loipsig:  SLBMd«kw;LoiidoQ:Dalaiift  8iie  6^  x  4|,  pp.  x., 

472,  and  i/LMny  amd  Pkuu.  Prie$  6m.    Pretaded  &y  Mmn.  Dulau  d  Co. 
The  infixnnfttkm  in  thii  edition  if  brought  down  to  October,  1904. 
Vaittd  BfdWi    Bootlind.  Biokmen. 

Aqnatie  Spcvt  on  Ben  Nerii.    By  W.  B.  Biokmen.    (Beprinted  from  tUe  SooUUk 
M&mmiaiMerki^  Clwb  Jtmnai.)    Size  8)  X  5|,  pp.  10.    lUuUraiUmt.    PmmUd  6y 

An  neeonnt  of  ikiing  experienoei  in  Scotland.     The  writer  points  out  that  local 
\  of  iM  hare  been  in  nee  in  the  British  Islet  for  generations. 

IWteA  Xiagdem— Torkihire.    CMog.  Mag,  1  (1901) :  514-551.  C«nf  r. 

BiTer  Oaptnre  in  the  Don  System.    By  the  Bev.  W.  L.  Garter. 
The  Gladation  of  the  Don  and  Deame  Valleys.    By  the  same. 


antral  Alia— Tiam  Bhaa.    FeUrtMnm  M.  60  (1904) :  272-273.  Friederiehsen. 

Peneplain-Bildongen  im  zentralen  Tien-sohan  ?    Von  Dr.  M.  Friederiehsen. 

flnSnl  Aaia — ^Tian  Shan.  Xeribacher. 

P0/ertnonn«  Jf.  Erg&ntung$ktft  No.  149  (1904):  pp.  100. 

Yorlanfiger  Bericht  liber  eine  in  den  Jahren  1902  und  1908  aosgefiihrte  For- 

Khnngareise  in  deo  zentralen  Tian-Schan.    Von  Dr.  6.  Merzbacher.     With  Map 

aad  Panoramas, 


I  Smpire— Tibet.    J.G.  Tokyo  0,8.  16  (1904)  :  193-19  K  Ogawa. 

Tasntera  Narita*s  Travel  to  Lhassa.    By  T.  Ogawa.    [In  Japanese.] 
Witn  Empire— Tibet.  landberg. 

The  Exploration  of  Tibet:  its  History  and  Particolars  from  1623  to  1904.    By 
6.  Sandberg.    C;alcntta :  Thacker,  Spink  &  Go. ;  Loudon :  W.  Thacker  &  Co.  1904. 
Size  9  X  5i,  pp.  vi.  and  324.    Map  and  Plan,    Presented  by  the  Author. 
A  nsefol  and  carefully  carried  out  compilation.    The  map  is  somewhat  roughly 
drawn,  and  shows  only  the  main  outlines  of  Tibetan  geography. 

taMh  lado-Ohina— Tongking.    B.Q.  Hist,  et  Detcriptive  (1903) :  421-497.        eirard. 
Lea  tribns  sauvages  du  Haut-Tonkin.     Mans  et  M€os,  notes  anthropometriques  ot 
ethnographiqnea    Par  Dr.  H.  Girard.     With  Map  and  Plates. 

liiiar-Popnlation.    Quarterly  J.R.  Meteorolog.  8.  30  (1901) :  273-285.  Dallas. 

The  Variation  of  the  Population  of  India  compared  with  the  Variation  of  Bainfall 
in  the  decennium  1891-1901.    By  W.  L.  DalUis.     With  Maps. 

hftM.  P.R,  Philosoph.  8.  Glasgow  35  (1903-1904) :  289-300.  Fnkocawa. 

The  Fntnre  of  Japcm  from  the  Geographical  Toint  of  View.  By  Sampaohi 
Foknzawa. 

hfKM.  JM.,  Tokyo  G.8.  15  (1903) :  631-636 ;  16  (1901) :  28-31.  Tanaka. 

limnological  Besearches  in  Environs  of  the  Bandai-san.  By  A.  Tanaka.  [In 
Japaneae.j 

Tifii    Tisde  Hatton. 

The  Foreign  Commerce  of  Japan  since  the  Bestoration,  1869-1900.  By  Y.  Hatton. 
(Johns  Hopkins  University  Studies,  Series  xxii.  Nos.  9-10.)  Baltimore,  1904, 
Size  9|  X  6,  pp.  80.    Diagrams. 

Apa— Yoleanoet.  J.G.,  Tokyo  G.8.  15  (1903):  813-818.  Otsnki. 

Tokanoee  of  North  Japan.    By  Yonosuke  Otsuki.    [In  Japanese.] 

Uay  Arehipelage— Borneo.  Beccari. 

Wanderings  in  the  Great  Forests  of  Borneo.  Travels  and  Besearches  of  a 
Hstnialist  in  Sarawak.  By  O.  Beccuri.  Translated  by  Dr.  E.  II.  Giglioli,  and 
jvfised  and  edited  by  Dr.  F.  H.  H.  Guillemard.  London:  A.  Constable  &  Co., 
1904.  Size  9x6,  pp.  xxiv.  and  424.  Ifapt  and  Illustrations.  Price  16«.  net. 
Prmtmted  by  (he  Publishers, 
The  Italian  original  was  reviewed  in  the  Journal  for  October,  1902  (vol.  20,  p.  443). 

IMa.  De  Morgan  and  Hnart. 

Misnon  Scientiflque  en  Perse.  Par  J.  de  ^lorgan.  Tomo  v.  Ktudes  linguistiquefl. 
Denxitee  Partie.      Textes   Mandaites  public's  par  J.  de  Morgan.     Avec    une 
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NotiM  Bdr  lea  HancUaii.    Piur  0.  Huart.   Paru:  £,  Lefoiu,  190^.   8ise  11}  X  9, 
pp.  xlY.  and  286.    PUUn.    Prim  iO  ft. 

Soath-BMt  Alia.  Ha^r. 

.  Alte  Metalltrommeln  aas  Sfidost-AsieD.    Mit  Untentatzmig  der  G^Mlladhaft  snr   . 
FdrdarunflT  DeuUoher  Wiaieimohaft,  Konafc  nnd  Literatur  in  Bohmen,  hexaua- 
gegeben  vop  Frani  Heger.     Text  and  Plates.     Leipng :  K.  W.  Hienemann, 
1902.    Sixel5xill|,pp.  248.    Pr^ented  by  the  Author, 

T«rk«7— Asia  Xinor.  Globui  86  (1904) :  1 29-188.  Jaake. 

Daa  Bohlaohtfeld  am  Granikne.    Yon  Obent  A.  Janke.     WUh  Map  and  SluiUa' 


AIXIOA. 

Afrlea-^Eiitorieal.  YollkoBinar. 

Die  Quellen  Bourguignon  d'Anvillea  fOr  seine  Kritisohe  Karte  von  Afrioa.    Yon 
Dr.  M.  YoUkommer.     (Miinchener  Qeographiscbe  Stndien,  heraosgegeben  Ton 
8.  QOnther.    Seobzehntes  Siiick.)    HUnohen :  T.  Ackermann,  1904.    Sixe  9}  X  6» 
pp.124.    Prios  2<.6d. 
Tbis  will  be  specially  noticed. 

AagoU.  ^.  KolonialpoHUk  6  (1904):  748-748.  Singalmaiw 

Yon  Mussamedss  zom  Knnene.    Yon  0.  Singelmann. 

Central  AMea.  Pierre. 

De  Branayille  an  Cairo  oar  TOnbangni  et  le  Bahr-el-Gbazal  (1903-1904).  Par 
C.  Pierre.  (Bxtrait  du  BuUeiin  de  la  SoeiiU  d$  O^bgrapkie  Oommereiale,  No.  3, 
Ann^  1904.)    Paris,  1904.    Size  9  x  5),  pp.  24.    Map.    Pr99ented  hy  the  Auikor. 

Oentral  Sudan.  C.  Rd.  189  (1904) :  378-379.  Hnbart. 

Snr  les  roobes  toptifes  rapport^s  par  la  mission  Niger-B^non^-Tobad.  Note  de 
H.  Hubert. 

Congo  State.  Faohs. 

Ckmgo  Free  State.  Report  of  tbe  Yioe-Govemor  General  to  tbe  Secretary  of  State. 
(Exiraot  from  Bulletin  OJMel,  No.  7,  Joly,  1904.)  Bmssels :  J.  Leb^gne  &  Co. 
Sise  9x6,  pp.  96. 

Dakomo.  La  G,.  B£.0.  Paris  10  (1904) :  267-286.  Brot 

Notes  sur  le  baut  Dabomey.    Par  —  Drot     With  Map$. 

Sakont^Borgn.  La  0.,  B.8,Q.  Pan*  10  (1904) :  145-160.  BronsaoaiL 

liO  IW^rn.    Par  G.  Broossean.     With  Map, 

last  Aftioa.  Jahr^A,  Q^-Efhno-j,  Oct.  ZirioA  (1903-1904) :  89-67.        KoUbnaatt. 

Die  Sisenbiibn  vim  Djibouti  nacb  Harar.  Yon  U.  Kollbnmner.  WUh  Map  amd 
lUuMtnition*, 

BfTPt  WsasilT^ 

To^H^grapbie  doa  Fa^am  (Arsinoites  Nomas)  in  grieehiscber  Zeit  Yon  Dr.  K. 
>V«>mwIy.  (Di«nk«obrifU^n  der  K.  Akademie  der  Wissenschaflen  in  Wien.  Philo* 
•aphiaeb-bitttorisi'bo  K lasso.  Band  L.  L)  Wien :  G.  Gerold's  Sohn.  1904.  Siaa 
l*it  X  10,  pp.  1(^.    Maps,    Price  Ua 

Igypt    Afxtoaltuo.       SiMrffta  C^.  .Vog.  SO  (1904) :  561-568.  JoaaaidM. 

Kgyptian  .\gricttUur«\  witb  special  refen^aoe  to  Irrigmtioa.    By  P.  N.  Joannidea. 
If  jptiaa  Sadaa.  J\  Athn>p,  I,  M  (19(H) :  149-166.  Cnmmiaa. 

Sub-UibM  of  tb*  B»ibr*el-Gbaaal  DinkM.    By  i'aptain  8.  L,  Commins.     With 

tUuttr\itiim$. 

Oarmaa  Swilk-Wssl  AMmu     G^  10  v  19(H) :  507-513.  Bo^, 

Ui#  ceijf  raphi«%^«  Kigeaart  dee  AufstaadssrebielM  in  Sfidwesi-Afrika.    Yon  K. 

KaMoraa.  IW«mI.  Ks4tmia»Lat  15  (19iH) :  587-591.  610-613.  Hirtlar 

Hark>hl  dsa  l^berWataaats  IliiiW  iber  aine  E^aadnagaexpediiion  too  Bamam 
aac^  Jabasai. 

X  r«4a»NUHiti^  i  a9iH) :  :iS9-i5±.  XiiakkoC 

ia  KaaMtaa.    Yoa  D.  HaivklK^T. 


OOOAPHICAL  LI11RATIJBI  Of  TBE  HQHIH.  281 

Kasotl  PuttlnuBir. 

Dmimk.  Kokmiafthtii  M  (1904) :  80-82, 121-128, 18^188. 821-328. 

Berioht  dm  KalMiliclm  QooTeniean  ▼.  Pattkimer  fiber  leiiie  Belie  in  das 

TKbadseegeUet 
Uke  CkmL  Z  KoUmiatpoUUk  6  (1904) :  522-588.  KaaattgiaMer. 

Der  Tfl4de  oder  Ti&diee.    Yon  O.  A.  EanneDgieMer. 

/.  Ariaiique  8  (1904) :  489-509.  Terruid. 

r  ei  lee  tkt  TTiq-U&q.    Par  G.  Ferrand. 
The  writer  derivea  the  Wak-wak  of  the  old  Arab  writers  from  one  or  other  of 
tio  Xalagaey  words  (see  anie^  p.  98). 

■wsse,  B.8.0.  Cher  8  (1908-1904) :  247-253.  Attanou. 

Le  Hmoo,  Folitiqiie,  ^oonomiqae  et  Pittoreeqne  |>ar  le  Oomte  J.  B.  d*Attanoax. 
(Gooiple  zendn  par  J.  Maohat)    With  Map  and  lUudraHong. 

XneaOL  Qumtiont  DipL  H  Colon,  18  (1904) :  465-473.  IraakUn. 

L*aooord  fraooo-espagnol  an  snjet  du  Maroo.    Par  J.  H.  Franklin. 

lihan.  B.O.  Hid.  d  De^cripHre  (1903) :  498-526.  Flamand. 

Xoto  snr  les  insoriptiona  et  detsins  mpestres  de  la  Oara  dee  Gborfa  dn  distriot  de 
FAiMilef  (Tidikelt ;  Arohipel  Tonatien)  reoaeilliee  par  M.  le  Commandant  Delenxc 
(1901-1902).    Far  G.  B.  M.  Flamand.     With  lUuitraUonB, 

lihKm.  La  G.,  B.8,G.  Pari$  10  (1904) :  81-84.  ViUatte. 

Le  raid  dn  Commandant  Laperrine  k  trayers  le  Sahara.    Lettre  de  M.  Villatte. 
WUkMdp, 
See  note  io  the  Journal  for  October  last  (p.  481). 

■■im  I.eoAe.  /.  Manehe$ter  G.8, 19  (1903) :  155-166.  Bmitk. 

Sooae  aoconnt  of  the  Colony  and  Hinterland  of  Sierra  Leone.  By  the  Rev.  Canon 
F.  C.  Smith.     With  lUuttratitnu. 

BJS.O.  Liiboa  22  (1904) :  222-241,  265-282.  Lima, 

ainho  de  ferro  da  Swazilandia.    For  A.  A.  Lisbon  de  Lima.     With  Map, 

kgti,  Globui  86  (1904) :  283-286.  

Die  Festlegnng  der  Wostgrenze  yon  Togo.     With  Map. 


Geolopoal  Surrey  of  the  Transyaal.  Report  for  the  year  1903.  Pretoria,  1904. 
fiise  18|  X  8},  pp.  48.  Map§  and  Illuitratiowt,  Fre$enUd  hy  the  Geological  Surrey 
tftke  Tranivaal. 

%i|elL  B.8.G.  dm.  Harre  21  (1904) :  13-35.  Mathnisienlz. 

Teyage  en  Tripolitaine  en  1903.    Par  le  Yicomte  de  Mathnisienlz. 
TUa  journey  was  briefly  described  in  the  Journal  for  December,  1903  (p.  700). 

ftfOL  B.8.G.  IMU  48  (1904) :  79-101.  MathoisUnlz. 

Tsyage  en  Tripolitaine.    Par  M.  le  Yicomte  de  Mathuisienlx. 

tsqlsalAfriM— Xeteorology.  

■eteondogical  Office.  Climatological  Observations  at  Colonial  and  Forei<2:n 
iitstkna.  L— Tropical  Africa,  1900-1901-1902.  Tables  prepared  by  E.  G.  Raven- 
Hein.  Londfw :  Eyre  &  Spottiswoode,  1904.  Size  12}  x  10,  pp.  54.  Map,  Prue 
Cl    fmenUd  hy  Os  Meteorological  Office. 

StodsBta  of  African  climatology  will  be  glad  to  know  that  the  publication  of  results 
tf  dlaBrrations  in  Tropi(»l  Africa,  inaugurated  by  the  British  Association  Committee 
rf  vluoh  Mr.  Bayenstein  was  chairman,  is  being  continued  under  the  Meteorological 
Oloe. 

IMl  B,G.  Hitt.  et  Descriptive  (1904):  33-68.  Hamy. 

Qtiiet  n^ropolee  berb^s  de  TEnfida  (Tunisie  moycnne).  Etude  ethnographiqne 
H  srdi&>logique.    Par  E.  T.  Hamy.     With  Map$  and  lUuitrationt. 

HOBTH  AXEBICA. 

ihikE— Talegnpk  System.    National  G.  Mag.  15  (1901):  357-361.  Mitchell. 

Building  the  Alaskan  Telegraph  System.    By  Captain  W.  Mitchell. 


/ 
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Oaaada.  TjrreU  and  ]>«wliB|r- 

Ann.  Bep,  CM,  8urv.  Canada  IS,  1900  (1908) :  Beporto  F  and  FF,  pp.  48»  44. 
On  the  Dorth-eastem  portion  of  the  District  of  Baskatohewan  and  adjaoent  parte 
of  the  diBtricto  of  Athabasca  and  KeewatiD.    By  J.  B.  TyrrelL    PlaU. 
On  Geolofcical  Explorations  in  Athabasca,  Sadmtohewan,  and  Keewatin  distnots. 
By  D.  B.  Dowling.    Ifap  and  Plate. 

Canada— British  Columbia.  lloxiee* 

Dn  lac  Stnart  h  I'Oc^an  Paciflqne.  Par  le  B.  P.  A.-G.  Morioe.  (Extrait  du 
BuOetin  de  la  SoeieiS  NeuehdUM$e  de  OSographie,  tome  zv.,  1904.)  Nentohatel : 
Imp.  P.  Attinger,  1904.  Size  9)  X  6^,  pp.  52.  Map  and  mudraiiim$.  PreamUed 
by  ihe  Author. 

Xoxlco.  FarxingtOB. 

Obserrations  on  the  Oeology  and  Geography  of  Western  Mexico,  indnding  aa 
account  of  the  Gerro  Meroado.  By  0.  0.  Farrington,  fhj>.  (Field  Colnmbiaii 
Mosenm,  Publication  No.  89,  Geological  Series,  vol.  ii.  No.  5.)  Chicago,  1904. 
Size  10  X.6},  pp.  197-228.  Map  and  mudraUom.  PremUed  by  the  Fidd 
ColufidAan  jftcstfum. 
Noticed  in  the  Monthly  Becord  for  January  (p.  95). 

Mexico— Xitla.  J.R.l.  BHi.  ArehitecU  11  (1904) :  518-526.  JohnsoB. 

The  Bnins  of  Mitla,  Mexico.    By  C.  G.  Johnson.     WUh  Plane  and  lOnetinAiome. 

Korth  Amerioa— Ice.  J.  Geology  12  (1904) :  282-236.  TyrrdL 

Orystoephenes  or  Buried  Sheets  of  Ice  in  the  Tundra  of  Northern  America.  By  J. 
B.  Tyrrell,     WUh  llluetration. 
Noticed  in  the  Journal  for  November  (p.  951). 

United  States.  FoUar. 

U.8,  Qeolog.  Sure.,  Water  Supply  and  Irrigation  Paper^  Na  108  (1904) :  pp.  522. 
Contributions  to  the  Hydrology  of  Eastern  United  States,  1908.    M.  L.  Poller. 

United  States— Boundaries.    B.  UJ3.  QeoUtg.  8urv.,  No.  226  (1904) :  pp.  146.      eaanatt. 
Boundaries  of  the  United  States  and  of  the  Several  States  and  Territories,  with  aa 
outline  of  the  History  of  all  important  changes  of  territory  (third  edition).   By  H. 
Gannett     With  Map$. 

United  SUtes— Delaware.    B.U.S.  Qeolog.  Sure.,  No.  830  (1904) :  pp.  16.         Oaiuullk 
A  Gaietteer  of  Delaware.    By  H.  Gannett. 

United  SUtes-^eeologieal  Snnrey.  Watalfe 

Twenty-fourth  Annual  Beport  of  the  Diieotor  of  the  United  States  Geological 
Survey  to  the  Secretary  of  the  Interior  1902-8.    Washington,  1903.    Size  11)  X  8» 
pp.  :K)2.    ifapt.    Pretented  by  the  U.S.  Qeotogiedt  Survey. 
Includes  a  summary  of  geographical  work  in  Alaska. 

United  States— HydrolofT.  H«waU, 

U.S.  Ofolog.  Surv.,  Water-Supply  and  Irrigation  Paper^  No.  9S  (1904) :  pp.  362. 
rroo<>ediu}:rs  of  First  Conference  of  Engineers  of  the  Reclamation  Service.    With 
accompanying  papers,  compiled  by  F.  H.  NewelL     With  Diagram, 
Among  the  ptipers  printed  is  one  by  L  W.  MoOonnell  on  the  gmnd  caflonlof  tlia 
Gunuisim. 

Uaitsd  SUtes-^Lonisiana.  Harris  aad  VvlUr. 

U.S.  Oeolog.  ^ll^r ,  Water-Supply  and  Irngation  Paper,  Na  101  0^04) :  pp.  96. 

l^ndcrgroumi  Waters  of  Southern  Louisiana,  by  G.  D.  Harris.    With  disouwioiui 

of  their  uses  for  water-supplies  and  for  rice  irrigation,  by  M.  L.  Fuller.     WUk 

Map$  and  lllmtratione. 

United  States-Maryland.    BM.S.  Gnttog.  Surr.,  Na  8S1  (1904) :  pp.  84.        OttMCt. 

.\  GaiottotT  of  MarvUnd.    By  H.  Gannett. 
United  States— Mastaehnsetts.    /.  Geciogy  IS  (1904):  19^214.  <nA|p. 

Rclati^^Qs  of  Gravel  IVputdU  in  the  Northern  part  of  glacial  Lake  Cbailea, 

MaM«oh«i*>tt*     Hy  F.  G.  Clapp.     With  Map$. 

United  States -MassaehntetU.    /.  (.VWr^  IS  (19(H):  181-197.  Fnllsr. 

Uv-nctTxMht  in  cUoial  Ijike  Xoponset  and  in  Sooth-eastexn  Masaaehnsetts.    Bv  IL 
1    Fuller.     With  M^^p  .imi  S^i,^^  ' 

United  Sutee-Tirfinia,    R  r  .^  O^^,  Arrr.,  Xo.  8S8  (1904) :  pp.  160.         GaBsett 
A  GaaeUeer  of  Virginia,    l^r  H,  (;annctt. 
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Viitidftttit-WiitlVlxgidft.  JI.Fj9.a0ola9.5iir«.,Na  888(1904):  pp.  164.    GaaaeU. 

AGhwtfMrofWettViigiida.    By  H.  Gkumett. 

Tbe  ftbofe  belimgs  to  a  leriea  of  exoellent  gazettaen  of  the  tepaxate  btatea  of  the 
Aaerican  Union,  all  piepand  by  Mr.  H.  Oannett 

OOTEAL  AVD  SOUTH  AXIBIOA. 

Iifntlaa  9ep«Uit— MIbm.  Hotkold. 

Qflloial  Beport  upon  the  Mines,  MiniDg,  Hetallur^  and  Mining  Laws,  eto.,  etc..  of 

the  Argennna  Biapnblio.    By  H.  D.  Hoekold.    Boenoe  Airee :  South  American 

Bank  Note  Oompany,  1904.    8iie  10)  x  7,  pp.  iy.  and  474. 
MlffeaadBnulL      B.  QMiia  IToo.  Xa  Poi  8  (1908) :  626-636.  

Tmtado  de  limitee  eiitre  BoIiTia  y  el  Brasil. 


Blanoo. 

Dieoionario  Geogrifioo  de  la  Bepnblioa  de  Bolivia.  Tomo  Guarto.  Departamento 
de  Oniro.  For  P.  A.  Blanco.  La  Paz  :  1904.  8ize  10|  x  7),  pp.  98  and  cxvi. 
Flam, 


PHermann*  M.  50  (1904)  :  2«)0-266.  Ihering. 

Der  Bio  JvLmi.    Yon  Dr.  H.  t.  Ihering. 

Kolon,  Z.  5  (1904) :  332-383,  351-353, 371-372.  Papiteln. 

ktion  in  den  Miasionen  am  Alto  Uruguay,  Sfidbrasilien.    Von  A.  Papatein. 
J20V.  (knito  Sci,,  e(e.,  Campinai  3  (1904):  90-95.  Krone. 

CrmtaB  Galcareaa  do  YaUe  da  Bibeira.    B.  Krone.    Wiih  lllmiratioM, 
Mil— Xthnology.  Olohtu  86  (1904) :  1 19-125.  Sehmidt. 

Ana  den  Ergebniaaen  meiner  Expedition  in  daa  Sohingdquollgebiet.    Yon  Dr.  M. 
Sehmidt.    With  lUuttraiiani. 

■ad  Britiah  Oniana.  

Monthly  B.  InUmat,  Buttau  American  Beps.  17  (1904) :  620-623. 
Boundary  Award  between  Brasil  and  Britiah  Guiana. 


/ 


Aaariea  and  West  Indies.  Elliot 

Tke  Land  and  Sea  Mammals  of  Middle  America  and  the  Weat  Indiea.  By  D.  O. 
BKot  (Field  Columbian  Muaeum,  Publication  05,  Zoologioal  Seriea,  vol.  iv. 
|Vts  L  and  ii.)  Chicago,  1904.  8ize  10  x  6},  pp.  xx.  and  850.  Illustrations, 
PnMmted  bjf  ike  Field  Columbian  Mu§eum. 

iMna  CanaL  Deuiseh,  Q,  Blatter  27  (1904) :  83-94.  Xilrchhoff. 

Bb  Bedeutung  des  Panamakanala.    Yon  D.  Kiirchhoff. 

ABITBALAIIA  ABB   PAOIFIO  liLAVBS. 

SooUish  0.  Mag.  80  (1904) :  577-584.  Xacdonald. 

» features  of  the  Auatralian  interior.    By  B.  M.  Macdonald.    With  Illustration. 
\  Alps.  Paiermaiinf  If.  50  (1904)  :  235-243.  Lendenfeld. 

Bii  eiiistige  Yergletsoherung  der  Auatraliachen  Alpen.    Yon  Prof.  Dr.  B.  ▼. 
fold.     Wiih  mutiraiioni. 

lada.  GZobiia  86  (1904) :  278-282.  Seidel. 

SnpsD,  die  Hauptinsel  der  deutachen  Marianen.    Yon  H.  Seidel. 
liteM  Islands.  Q,  Anuiger  6  (1904) :  217-220.  Seidel. 

B«  gaologischo  Aufbau  der  deutachen  Marianen-Inael  Saipan.    Yon  H.  S&idcl. 
■ivStSaaa.   Tijds,  K.  Ned,  Aard,  Genoots.  Amsterdam  21  (1904):  879-890.   Qzerman. 
•  Be  Kieuw- Guinea- Expedi tie  van  het  Koninklijk  Nederlandach  Aardrijkskundig 
Gasootshap.    Door  J.  W.  Ijzerman. 
8ei  Bote  In  the  January  number  (p.  97). 
VivMiaa.  Tijds.  K,  Ned.  Aard.  OenooU,  Amsterdam  21  (1904) :  998-1021.  Oostersea. 
ba  rerkenning  in  het  binnenland  van  Noord-Nicuw-Guinea.    Door  L.  A.  van 
OMenee.     With  Maps, 

HMkIs.  P.i{.5.  Fiefona  17(1904):  120-144.  eregory. 

Ik  Antiquity  of  Man  in  Yiotoria.    By  Dr.  J.  W.  Gregory,  f.r.8. 
Ho.  II.— Pebbuabt,  1906.]  r 
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POLAB  BMIOn. 

Antarotie.  B.LO.  Argentino  »  (WH) :  li4-160.  IMUehaiix. 

AnUrtida.    E.  A.  S.  Delachanx.     With  Map, 
DisciiflBefl  the  geographical  problems  offered  by  the  Antarctic. 

Antarctic.  Pariiet. 

Vers  la  terre  polaire  Australe.  Par  E.  Parieet.  (Extrait  des  M^tMir$9  de  VAeadimie 
de$  8eience»j  BeUes-LeUre*  et  ArU  de  Lyon,)  Lyon :  A.  Bey,  1904.  Siie  11  X  7,  pp. 
134.    itfajM.    Presented  by  the  AtUhor,   - 
An  hifltorical  sketch  of  efforts  for  the  disoovery  of  the  sonthem  regions. 

Antarctic— Argentine  Szpedition.    B,I.Q,  Argentino  82  (1904) :  57-82.  Iriar. 

Partes  oficialea  del  Tiaje  de  **  La  Uruguay."    J.  Irizar. 

XATHEMATICAL  AND  PHTSIGAL  GSOOBAPET.    * 

Cartography.  DeuUch.  Q.  BiStter  87  (1904) :  95-116.  Wdlk«ikau«r. 

Aus  der  Qescbichte  der  Kartographle.  Von  W.  Wolkenhauer. 
A  useful  list  of  famous  maps  from  the  rerival  of  interest  in  Ptolemy's  geograpby 
in  the  last  quarter  of  the  fifteenth  century  to  Mercator's  time.  Brief  notes  are  given 
on  special  points  for  which  the  maps  are  noteworthy.  The  list  is,  however,  by  no 
means  complete ;  thus  we  miss,  among  others,  the  various  Desceliers  maps  of  the  aeoond 
quarter  of  the  sixteenth  century,  the  MaioUo  map  of  1527,  and  the  globe  of  Bobert  de 
BaiUyofl530. 

Cartography.  Nature  71  (1904) :  159-161.  Boailif. 

The  First  True  Maps.    By  0.  B.  Beaaley. 
An  account  of  the  early  Portolani  of  the  fourteenth  century. 


Cartography. 

Die  Landkartenbestaude  der  Koniglichen  offentlichen  Bibliothek  zu  Dresden. 
Nebst  Bemerkungen  liber  Einrichtung  und  Yerwaltung  von  Kartensammlungen 
von  V.  llantzsch.  (Beihefte  zum  Zentralblatt  ffir  Bibliothekswesen,  xxviii.) 
Leipzig :  O.  Harrassowitz,  1904.    Size  9}  x  6},  pp.  vi.  and  146.    Prioe  6f.  *     - 

This  will  be  noticed  elsewhere.  '  -^ 

Cartography— Beliefli.       B.8.G,  Geneve  48  (1904)  :  103-110.  P«mi.     \ 

Beliefs  li  grande  ^ohelle.    Tar  C.  Perron. 

PE78ICAL  AVD  BIOLOeiCAL  eBOeBAPHT. 

Cosmography.    Math.  ii.  Naturw.  Berichte  Ungam  19  (1901);  204-223.     KdToaligethy. 
Ueber  die  Entwickelung  der  Himmelskorper  und  das  Alter  der  Erde.    Yon  B.  t. 
Kd?esligethy. 

aeophysics.  Owwri. 

Note  on  the  Ilelution  between  Earthquakes  and  Changes  in  Latitnde.  By  F» 
Omori.  (Publications  Earthquake  Investigation  Gommittee  in  Foreign  LanguagML 
Na  18.     Pp.  ia-21.)    Tokyo,  1904.    Size  lOJ  x  7J.    Diagrame, 

Glacial  Epoch.  Pilgite. 

Yersui'h  eiuer  rechnerischeu  Behandlung  des  Eiszeitproblems.    Yon  Prof.  Dr.  Ij. 

rilj?rim.    (Scparat-Abdruck  aus  *  Jahreshefte  des  Yereins  fftr  Yaterl.  Naturknnda 

in  Wurttemberg;  Jahr.  1904,  Bd.  60.)    Stuttgart,  1904.    Size  9x6,  pp.  26-1171 

Diagram,     Prioe  4«. 

An  attempt  to  elucidate  the  glacial  problem  by  calculation  from  astronomical  dnli|. 
Glaoiers— Moraines.         Bev,  O.  lialiana  11  (1904):  399-411.  DnbUOL 

Intomo  iiUa  nomcnclatura  delle  morene  secondo  recenti  studiL    O.  Dainelli. 
Hydrography  -Tables.  Ww^^fg 

Con$eU  Perm,  Intemat.  Exphr,  Mer,  PtM.  Cireonetanee^  No.  11  (1904):  pp.  24. 

rr,  Tabelle.   Auhaug  zu  den  1901  herausgegebcn  hydrographischen  Tabellen.   Yon 

^t.  Kuudsen. 

Limnology— Fauna.    Math.  u.  Xaturuo.  Berichte  Ungam  19  (1901):  89-124.  Ma^ 

Die  Fuuna  der  Kontinentalen  Kochcalswasser.    Von  Dr.  G.  Enti.  f| 
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7—laim.    a^moiuft  MMorolog.  Mag.  89  (1904) :  161-165.  MiU. 

Ob  tba  VMipumt^aU  I>utrilNifeioii  of  Rtinfall  about  the  Tath  of  a  Barometrio 
OqviBiBiaii.    By  Dr.  H.  B.  MiU.     Wiih  Diagrawu, 

l^mom^t  MtUorohg,  Mag.  99  (1904) :  170-171. 
He  BdatioB  betwean  Prewure,  Temparatiire,  and  Air  GirciUatioii  over  the  Suatb 
iihatio  Oeean.    By  Oomniander  C.  ilepworth,  o.b. 

KMralpgy—Whirfwiitfi.     Mh^.  S.Q.  Geneve  49  (1904) :  95-134.  Bmnhes. 

3Koiifiallea  olMetrationa  snr  le  role  et  raotion  dee  Tonrbillons.     Par  J.  Bmnhes. 
AfBc  deox  appendieeB  par  8.  Sqninabol  et  O.  Dal  Piaz.     Wiih  Flatet, 

^mmt^thj.  aiULM  (1904) :  631-632.  Tlmlat. 

IWa  marini  de  VAtlantiqne  nord,  bancs  Henderson  et  Chauoer.    Note  dc  M. 
AoQlet. 

^mmtgrmphj.  Xaturw,  Wod^emekrift  3  (1904) :  721-726.  Walther. 

Udnr  Entstehnng  nnd  Beriedelang  der  Tiefseebecken.    Yon  Prof.  D.  J.  Walther. 
kMMfmphy.  Z,  Oet.  Erdk,  Berlin  (1901) :  484-497.  Bjort. 

Inwrshfingafahrten  auf  nordischen  3Ieeren.    Yon  J.  Hjort. 
hBHfiaphy— Atlantie.     Ann.  Hydrographie  82  (1904)  :  353-362.  Meinardni. 

IMber  Sohwanknngen.'der  nordatlautischen  Zirkulation  nnd  ihre  Folgcn.  Yon  Dr. 

W.  Metnardns.     With  Diagram.     Also  teparate  copy,  prnented  by  the  Author. 

\  Onrrent.  


f 


K, yedierlandsch Meteorologfisch Institnut.  No.l>5.  ObserratioDsOc^anographiqueB 

#  X^fe^ofologianea  dans  la  B^giun  dn  Oourant  de  Guiu^  (1855-1900).    I.  Texto 

#  Tbbleanx.    IL  Planches.      Utrecht :   Kemink  &  Zoon,  11104.      Size  13  x  10. 
(Platea)  23.  x  18^ ;  pp.  vi.  and  116.    Preeented  by  the  K.  Ned.  Meteordog.  In$titunt. 

Sieberg. 
L  der  Erdbebenlrande.    Yon  A.  Bieberg.    Braunschweig :  F.  Yieweg  nnd 
,  1904.      Size  9  X  6,  pp.  xyiii.  and  362.     Mapi  and  UluetratioM.    [To  be 
wiBwed.3 

L  XagBOtiim.      Deut$ch.  G.  BiaUer  87  (1904) :  63  82.  Sehtits. 

inagnetischen  Polo  der  Erde.    Yon  Dr.  E.  If.  Schiitz. 

— Whales.  True. 

Smitheotiian  Oontribuiion$  Knowledge  88  (19<»4)  :  pp.  3:;2. 
Iha  Walebone  Whales  of  the  Western  North  Atlantic,  compared   with  those 
iHBing  in  Eoropean  Waters;   with  some  Obsenrations  on  tlio  Species  of  the 
JitA.  Pacific.    By  F.  W.  True.     With  PUUet. 

ABTEB0P09B0e&APET  ABD  HI8TOBI0AL  GBOOBAPHT. 

"JHiMliiii     Willi II  111     Z.Ko2onui(poIt«</f  6  (1904):  684-713.  Panli. 

Dir  Kolonist  der  Tropen  als  H&user-,  Wege-  und  Briickenbauer.  Yon  C.  Pauli. 
WMk  JBmi^Uaiiofne. 

)mmyaigl  Gaography.  Herbertson. 

rriliiiiiiiilsl  Oeogiaphy  of  tho  World.]  By  Dr.  A.   Herbertson.    London  and 

HabiD^ :  W.  ft  B.  Obambers,  1905.  Size  7x5,  Dp.  152  and  268.  Mape, 
Ms  St.  6(1.     Pretenied  by  the  Pnbliekers. 

hmmdu.  Kropotkin. 

Kdda.  Factories,  and  Workshops,  or  Industry  combined  with  Agpriculture  and 
Itani  Work  with  Manual  Work.    By  P.  Kropotkin.    Fourtli  Fklition.    New  York : 
6.  P.  Patnam^s  Sons;  London:  Sonuensoheiu  &  Co.,  1904.    Size  7|  x  5,  pp.  x. 
■dlOO.     lUuitraiiom.    Price  ^.  net.    Presented  by  the  Author. 
Afsprint  of  the  suggestive  series  of  essays  first  published  in  collected  form  in  18U8. 

Lindeman. 

Crbsgriffe  der  Wirtschaftswissenschaft  Arbeit :  Wert  (Gebrauchs-  und  Tansch- 
mt),  Geld,  Preis;  Wirtsohaft,  Wirtschaftswissenschaft.  Yon  Dr.  M.  Lindeman. 
JUnsden:  O.  Y.  Bohmert,  1904.    Size  9}  x  6},  pp.  xii.  and  248.    Presented  by  the 


Ike  author  points  out  the  importance  of  including  commercial  geography  in  thu 
W  of  politioal  economy. 
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Hiitorieal— OaboU.  Biggtr. 

H.  P.  Biggiur.  The  Voyages  of  the  Ckboto  and  of  the  Ckirte-BeaLi  to  North  Amerioa 
and  Greenland,  1497-1508.  (Extiait  de  la  Bevue  JJitpanlgae,  tome  x.)  Paris, 
1903.    Siie  10  x  6},  pp.  114.    Map$.    Presented  (y  the  Auihor. 

Hiitorieal— La  PirouM.        NaMoal  Mag.  7S  (1904) :  683-698, 779-788.  Holt. 

Voyage  of  the  French  Frigates  BoutsdU  and  Aetrolabe.  (From  an  English  trans- 
lation, published  in  1798,  of  the  papers  arranged  by  order  of  the  French 
GoTemment.) 

BIOeSAPET. 

Bishop.  Blackwxae  Mag,  176  (1904) :  698-704.  tttwatt. 

Some  RecoUeotions  of  Isabella  Bishop.    By  A.  G.  Stewart. 

Hndleston.  Qedog.  Mag.  1  (1904) :  431-488.  ' 

Eminent  Living  Geologists:  Wilfrid  Hndleston  Hndleston,  f.b.s.,  etc.  WUk 
PortraU. 

Kakaroir.  Deuisch.  Bundeehau  G,  96  (1904) :  568-569.  

Admiral  Makarow.     WUh  Portrait. 


Batiel.  La  G.,  B.B.G.  Paris  10  (1901) :  103-108. 

Friedrich  Ratzel  (1814-1904).    Par  J.  Bmnhes. 
SUnlsy.  .B.^.G.  Xis&oa  88  (1904):  217-221.  VaseoneellM. 

Dois  antographos  de  H.  M.  Stanley.    For  E.  de  Vasooncellos.     With  FacsimiUs. 
The  documents  reproduced  are  the  famous  letter  asking  for  food  supplies  on  the 
arrival  on  the  lower  Congo  in  1877,  and  a  memorandum  on  the  course  of  the  jonrmigr 
down  the  great  riyer,  written  a  few  days  later. 


Antaretie  XedaUists.  Xari^ML 

List  of  Antarctic  Medallists  of  the  Royal  Geographical  Sooiety.  By  the  PresldflKt, 
1904.    [MS.]    Sixe  10}  x  9,  pp.  yui.  and  44.  ^ 

British  Colonies.  lif*** 

(Colonies  and  Colonial  Federations.    By  £.  J.  Payne.    London :  Macmillan  ft  Ooit-^, 
1904.    Size  8  x  5},  pp.  xviii.  and  266.    Maps.    Presented  by  the  PubUshere.     [lb 
be  reviewed.] 

Bdneational.  J.  Manchester  G.8.  19  (1903) :  193-204. 

Geographical  Education.    By  J.  H.  Bentley.    Also  separate  copy. 

Oeographieal  Readers — America.  Kelly  and 

Round  the  World.      America.      By  J.   Kelly.     Ditto.      Australia.     By   G.  L.    . 
Glover.     London :  T.  C  &  E.  C.  Jack,  [not  d<iUdl    ^^^  ^i  X  5,  pp.  264  and  856. 
Maps  and  Illustrations.    Price  It.  6d.  eaeh.    Presented  by  the  Publishers. 
These  readers  belong  to  a  series  which  seems  to  have  been  carefully  prepared,  mmI 
by  the  help  of  generally  well-choeen  illustrations,  does  much  to  bring  befora  Ihi 
scholars  the  characteristic  features  of  the  countries  described  in  a  realistic  ntj. 
Sufficient  prominence  is  perhaps  not  always  given  in  the  text  to  an  underataadiai 
of  physical  configuration  as  the  basis  on  which  the  whole  structure  should  be  lyaUt^M 
the  maps,  with  which  the  books  are  well  provided,  are  a  useful  aid  in  this  respect. 
Geography.  Dodft. 

Dodge's  Advanced  Geography.    By  R.  E.  Dodge.    Part  I.  The  Principles  of 
Geography.    Part  II.  Comparative  Geography  of  the  Continents.    Chicago,  eto.: 
Rand,  McNally  &  Co.,  [1904].    Size  9  x  8J,  pp.  383.    Maps  and  WustraOoms.     h 
Presented  by  the  Publishers.    [To  be  reviewed.] 

Writers  and  Places.  SkHfi^  : 

Literary  Geography.    By  William  Sharp.    London :  Offices  of  the  •*  Pall  Hall     j  i 

Publications,*^  1904.    Size  10}  x  TJ,  pp.  xvi.  and  248.    Maps  and  lUuetratioms,     ■  S 

Presented  by  the  Publishers.  f 

A  collection  of   magazine  articles  descriptive  of  districts  associated  with  lamoM  \ 

writers.    All  are  concerned  in  the  main  with  portions  of  the  British  Isles,  except  te  U 


last,  which  treats  of  the  Lake  of  Geneva. 
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NEW  HAPS. 

«f  X.  A.  BWTU,  Map  Omnior,  B.a JL 

IVSOPl. 

AnCris-Hngmry.  ArtarU. 

Artum's  EiMnbfthn*  il  Potikaiie  toil  Oesteneiob-UngBrn.  Vierte  Neabearbeitang:. 

5  AoflA^se.    Scale  1 : 1,500.000  or  23*6  stat  miles  to  an  inch.    Vienna  :  Artaria  ft 

Odl,J905.    FHM2Ji0k,    PretenUd  h^  ike  PMiiher, 

UaatU.  Kaainer. 

lagBuycrteilnng  an  der  Bacht  Ton  CSattaro.  Yon  Prof.  Dr.  K.  Kaasner.  Scale 
1:200,000  or  31  itat  miles  to  an  inch.  PetermannM  Ofographitchs  MUteUungen, 
Mrfrang  1904,  Tafel  21.  Gotha:  Jnstas  Perthes,  1904.  Presented  hy  the 
PMtiker, 

And  Wales.  Ordnanoa  Snrrty. 

SuBYiT  ov  BvaLAHD  AMD  Walm  :— 49beets  pabliahed  by  the  Direetor- 
of  the  Qidnanoe  Surrey,  Soathampton,  from  December  1  to  31, 1904. 

4  Bilea  to  1  iaeh : — 
L     Sn-ehaded  map,  printed  in  colonrs,  monnted  on  linen,  and  folded  for  the  pocket : 
I     12,  Is.  6<2. 

I       tailaatoliaeh:— 

I     Hin-ehaded  map,  printed  in  oolonr?,  folded  in  cover  or  flat  in  Bheets :  53, 54,  75 
I     sad  83  (oombined),  91  and  92  (combined),  93.  Is.  each;  84  and  part  of  76  (oom- 
lined),  99,  102  and  103  (combined).  It.  (k2.  each. 

(TUid  edition)  in  ontline,  9,  92,  It.  edeh  (engraved). 

(Thizd  edition)  with  hills  in  brown  or  black.  1.  2,  3,  4,  5,  8,  15,  U.  each  (engraved). 

(Thiid  edition)  printed  in  colonrs,  270,  It. ;  329  and  343  (combined),  It.  6i. 

ilMt     OonBty  liaps  (first  revisUm)  :— 
ttNoeakenliire,  2  b.b.,  9  v.s.,  8.B.,  76  v.w.,  77  8.w.    Herefordshire,  7  s.w.,  12  m.w., 
'  BJL,  aw^  14  B.W.,  17  8.B.,  19  8.W.,  20  8.B..  21  8.W.,  41  N.W.,  46  N.E.    Leicestershire, 

lUL,  7  8.W.,  13  H.W.,  8.W.,  14  8.W.,  8.E.,  17  N.B.,  21  8.E.,  268.E.,  33  N.W.,  39  N.E.,  8.W., 

II a. w., 48  H.E.,  8.1 ,  49  8.w.  Lincolnshire,  112  n.e.,  130  s.e.,  138  s.e.,  151  n.e.  Bnt- 
lMi,8  S.K.,  6  s.w.,  9  B.W.,  10  8.W.,  12  N.R.,  13  8.W.,  14  N.w.  Somersetshire,  33  s.e., 
Baw^  50  N.W.,  51  N.W.,  n.k.,  52  b.w.,  68  n.e.,  b.w.,  s.e.,  59  n.w.,  s.w.,  s.k.,  HO  n.w., 
11,61  H.W.,  02  K.W.,  M.E.,  71  S.W.,  72  n.e.,  82  s.w.  Staffordshire,  08  8.K.,  70  s.w.. 
71 1^  72  N.W.,  s.w.  Warwiekshire,  7  s.e.,  10  s.w..  13  s.w.,  15  s.e.,  18  s.e.  Wor- 
SMK^ire  and  do.  (Det.  1  and  8)  3  s.w.,  4  n.e.,  5  >\w.,  8.w.,  37  s.e.     It.  each. 

MMb — Gonnty  Maps  (first  roTision) :— 

ill  Ml  all  ihf  re,  X.  6, 7,  8, 9, 10, 11, 12 ;  XI.  5, 9, 14 ;  XXYI.  2, 13, 15, 16 :  XXVIl. 

»;  XXXL  4,  8 ;  XXXII.  1,  2,  5,  9, 10, 12 ;  XXXYU.  12,  16 ;  XXXYIII.  5,  9 ; 

ZLm.  S,  3,  4, 7, 12, 14, 15, 16 ;  XLIV.  1,  5,  9.    Deronshire,  XIX.  2,  6, 10, 11,  14. 

M;  XX.  16;  XXIV.  14,  16;  XXIX.  2,  4,  6,  7,  8,  10,  11,  12;  XXX.  2,  3,  5,  6, 

111,  IS;  XXXIL  1;  XXXIV.  13;  XXXV.  1.  6,  8,  12,  14;  XXXVI.  13,  14; 

XLnr.  4:  XLVI.  9,  15;  XL VII.  16;  LVIII.  11,  14;  LIX.  2,  15;  LXX.  3: 

LZXI.  S,  8,  4.  6, 7,  8,  10, 11,  12, 14,  15,  16;  LXIII.  1,  2,  4,  5,  6,  7,  8,  9, 10,  11,  1:5. 

I^  16;  L.XXXIV.  1,  2,  5,  6,  9, 10, 13 ;  XCV.  1,  2.  Glamorgan,  IV.  9.  Hereford- 
Mn,  XIV.  12,  16;  XV.  (9  and  18);  XLIV.  5,  14.  Linoolnshire,  GXXIII.  1. 
X  3.  4,  5,  6,  7,  8,  9,  10,  11,  12,  13,  14,  15,  16;  CXXIV.  1,  2,  4,  5,  6,  8,  9,  10, 
ULIS,  14,  16:  CXXV.  2,  3,  4,  5,  6,  7,  8,  9,  10,  11,  12,  13,  14,  15,  16;  CXXVI. 
9^4.5,  6,  7;  CXXXIIL  2,8;  CXXXIV.  10,  14;  CXXXV.  10;  C2LXXVL  1,  3,  5, 
^7,8.  9,  10,  lit  12, 13.  14, 15. 16;  CXXXVIL  13.  Norfolk,  CVL  10,  12, 14, 15, 
h$;  CVU.  5,  9;  ex.  7,  8;  CXL  1,  2,  5.  Suffolk,  XVL  12,  14,  15,  16;  XVII. 
L  9;  XVnL  5,  10,  12,  13,  14,  15,  16;  XIX.  13,  14,  15;  XX.  11,  15;  XXIV. 
IL12:  XXV.  5.7,8,9,  10,  11,12;  XXVL2,3,4.5;  XXVIL  4,8, 12. 16;  XXVIIi. 
1,  J,  3.  4,  5,  6,  7,  8,  9, 10,  12,  13,  14,  15. 16 ;  XXIX.  1,  3,  5,  7,  9,  13 ;  XXXVIIL  4'; 
XXXIX.  1.  2,  3,  4,  8, 12, 16 ;  LI.  1.  Warwiekshire,  XIV.  3, 7, 8, 9. 10, 13, 14, 15"; 
XV.  5,  9,  18 ;  XIX  4 ;  XX.  1 ;  XXL  6 ;  XXIII.  7,  11 ;  XXIV.  2,  5,  6,  9 ;  XXX. 
i,  16;  XXX VL  4,  8, 12, 16;  XUI.  8, 12, 16;  XLVIIL  4.  Worcestershire,  VL  3. 
7,8, 10,  13, 14,  15;  XI.  2;  XVIL  1,  2,  5,  6,  9 ;  XXIIL  8, 16;  XXVIL  6,  9,  10, 11, 
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14,  15;  XXX.  4,  ^,  12,  15;  XXXII   IG;  XXXV.  8, 12, 10;  XXXIX,  4;  XLIL  4; 
XLIII.  14;  XLVIII.  9, 10, 11,  12,  \:\  14  :  XLIX.  1.  2,  3,  4,  5,  6,  7,  8,  9,  10,  12,  13; 
L.  1,  2,  5,  (\9i  hlU  B,  12  :  LIV,  8/^,  10»  11.  12,  16  ;  LV.  1,  5,  9,  IS.    3f.  iw«A, 
{E.  Stanford,  London  Agent*) 
Otnaftny.  Eomgl.  FreoM.  landefi'AnfKi&lime. 

Karte  dcs  Deutacbbn  Heiobr-i.  Horauigegeljen  von  der  Kartographiiche  AbkMU 
tmic:  der  K.  Pretisn.  Landea^Aufnnhme.  6c«ile  1  :  lOOvOOO  or  1*6  etiiL  mile  to  an 
iitnh.     Sheet  2D0,  NeulinldenAleben.     Berlin,  1904,    Price  L50m,  meh  tfieet. 


Mordto  and  Laa. 
nf  Lomloo,  1082,  In  12  ftheets.    London  t 


tandos> 

Fucftimile  of  Mordfin  and   Lofi'a  Map 

I/ondtjQ  Topograph ieal  Sttoiely,  1904» 
The  London  Topograph icnl  Society  has  already  iesiied  feveral  rooat  interealiu{> 
faesimilea  of  old  plans  of  LDndon,  and  it  was  their  intention  to  pnUuih  u  reproductiou 
of  the  Agaa  mtip  during  the  year  1904^  btit  thoy  have  been  ntiHble  to  accomplifih  thijs, 
aa  it  waa  found  that  the  prc^puration  involved  more  time  and  labour  than  would  admit 
of  any  portion  being  ready  during  the  year.  The  v  have,  howcTer,  reprodtaot-d  Morden 
and  Lea'a  *  Prospeot  of  LondoD  and  Westminster/  whiclj,  although  of  a  later  date,  la 
in  aoEoe  reepectM  quiti^  as  intereHfing  as  the  Ages  map,  ospecially  aa  it  vat  from  a 
Hurvey  made  eooQ  aftfr  the  rebuilding  conaequent  tipon  thci  <Tr«mt  Fire  r  and,  indef-d, 
1^4  will  be  seen  from  a  note  on  the  plan,  Kt.  Panrfl  ctitbedrol  was  in  couiso  of  recon- 
Htruetion  when  the  survey  was  made  by  **  Wm.  ^Torgan,  His  Majeatioa  I  oamog^pher, 
1C8I  2/' 

Pom  erania ,  Halbf ass , 

1  ieienkarten  hiutcriM>mmGr8oher  Sofu  oach  eigenen  Ijotungt»n  im  Sommer  19n4, 
ontworfen  iind  fcezeicbnef  von  Dr.  W,  Halhroa^.  8cale  1  :  25»WK)  or  2-5  inches  in 
oue  stat.  mile,  Prhrmoiin*  QforfrapJnirhe  Mittrilungen,  Jjibrgulig  19<»4,  Taft4  19, 
Gotha  :  Jufetus  Perthes,  1904.     PrevmUsd  by  the  PuhU$her, 

Spain  and  Portugal.  Alb«rt. 

Mapa  de  loa  Ferruoarrilei  de  Eapafia  y  Portugal  por  A.  M.  Albert.     Ton  indLoea 
alfiibeticos  de  todaa  las  Ejitacitines,  Apetideros,  Apartudtroa  y  Cargaderos  6  iiidica- 
eion  del  serYieio  que  preatno  Ids  que  lo  tienen  limitado.     Scale  1 : 1,500,000  or 
'i3  G  Stat,  miloa  to  au  iiiob.     Madrid  :  P*  Orrier,  19(15. 
An  outline  map  without  physioai  features,  showing  railways  in  diffexe&t  aymbols  in 

black.     Ncimerous  tnseta  of  special  districts  are  given  ou  enlarged  scales,  atid  the  map 

is  accompanied  i»y  nn  Index. 


ladian  ©oTemmeot  Surrtys.  SurTsyor-Oaneral  of  India, 

ludmn  Atlas,  4  miloa  t>  an  inch.  Sheets:  22  n.w.*  parts  of  Kathiawar  and  Kathin- 
war  Agency  and  Diitrict  AhmedabtLd  (Bombay  Presidenoy),  additions  to  1IK12. 
31  s.K  ,  parts  of  districts  Hiaaur  and  Ferozep<ire  and  Native  States  of  Patiala 
{Punjab)  tmd  Bikaner  (Rajputamt  Agency),  addiUuns  Xa  1902.  32  &.«.,  parts  of 
distriet^Missar  and  Loharu  Siute  (Punjab),  Jaipur  and  Bikauor  States  (Rujpu  tan  a 
Ageney),  addilioiiH  to  181H.  31  n.k,,  purta  of  district  Ajnaer  and  of  Kbhangarh, 
Jaipur,  Towk,  Bundi,  Udaipur,  and  Bhabpuni,  Native  States  (HajputaDa  ApencyX 
additions  to  19i[13.  34  s.f,,  parts  of  distriet  Ajmer  and  Native  State  of  Vdaipwr* 
Jaipur^  Kotah,  Bundi,  and  Shiihpura  (Bajputaua  Agency),  additions  to  1903, 
41  K.b:.t  parts  of  dislriets  Belgaiim,  Bijapur  and  Dharwar,  and  Kolhapur  and 
Southern  Maratbii  and  Saiura  Agencies  (Bombay  Preaideuoy),  and  dft^trict  Ling- 
augur  (Nizau^'s  Dominions),  1903.  44  x.i:.,  parts  of  districts  ^talabar  iiud  Boulh 
Canara  (Miidnis  Pres^idency)  and  of  Coortr.  additions  ti>  railwavfi  to  1903.  44  a,E., 
part  of  district  31alabflr  (Mfidras  Presidency),  additions  to  railways  to  1903. 
48  N.E,,  parts  of  diBlricts  Dtjhra  Dun,  tSahariinpiir,  UarliwaU  and  Nolive  State  of 
Tehri  Garhwul  (UP.  Agra  and  Oodli),  and  dtstriota  Umballa,  Karual,  ami  Native 
Statea  of  Sirmur,  Patiala,  and  Ealsia  (Punjab)*  additions  io  lli02,  49  s  e,,  parta 
of  districta  Gurgaon  and  Delhi  ( Puojab),  Meerut,  Bnlandshahr,  Miittra,  Aligarh, 
and  Moradabad  (U.P.  Agra  and  Oudh)»  additions  to  1903.  51  n.e,  parta  of 
Native  States  Gwalior  ((M.  Agency),  Karnuli,  and  Dholpur  (Rwjputaua  Agency), 
additious  to  1904.  5*2  n.e.,  parta  of  districts  Sanger  (Ceotral  ProvinccB),  and 
Jhanei  (D.P.  Agra  and  Oudh),s*nd  Native  Statea  of  Gwalior  (CJ.  Agency),  Took, 
and  Jhalawar  (Rajputaiia  Agency),  additiooa  t*i  iCN>l,  71  e.R.,  parta  of  districta 
Sconi.  Mandla.  Narsingbpur,  j'ubbulpore,  and  Balaghat  (Ontral  Provincoa), 
udditions  io  1903.  72  n.e,,  parts  of  dietriets  Nagpur,  Seoni,  Bhandara,  Chhind- 
wura,  and   Balaghat  (Central   Province^;,   additions  to  1903.     77  n.e,,  parts  of 
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dirtrieta  Ndlora  and  CnddApah  (Mtdras  Pr«ndeooy),  additioDs  to  1899.    80  B.W., 

parte  of  dirtriots  Kheri,  SiUpiir,  and  Rahraioh  (United  ProTincei),  and  of  Nepal, 

Mlditions  to  1908.    87  8.a.,  parti  of  dintriots  Azamsrarh,  Gorakhpar,  Basti,  Fvxa- 

bad.  Snltanpnr,  and  Onnda  (U.P.  Aipa  and  Ondh\  additions  to  1902.    90  Vi., 

parta  of  di^-trietii  Sambalpnr  and  Bila^pnr  (Central  Provinnm),  and  of  Trihutirj 

&tate  Sarfrnja  (Rental),  additions  to  1900.    91  bb..  ports  of  districts  R<ipnr, 

€laiBha1pnr,  and  NatiTe  f^tate  of  Patna  (Ontrnl  PmrinoesX  additiniiH  to  19<»3. 

124  B.m^  riairts  of  distrirts  Kammp,  Nowsong,  Darrani^,  Cachar.  Khaai.  and  Jaintia 

HilK  and  Naca  Hills  (Aasani).  oorrv^tions  to  1901.     125  n.w.,  parts  of  diHtriots 

Kamrap,  Bylhet,  Khani,  and  Jaintia  Hills  and  Oaro  Hills  (AsHim).  and  of  Mvmen- 

mingh  (Rensal),  additions  to  1903.    29,  parU  of  districts  Gnjrat.  Jhelam,  Rawal. 

Titndi,   Shahpnr,  Onjianwala,  Ooidaspnr,  Kansrra,  and  Sialkot  (Pnnjab),  and 

Kkhtwar,  Nowahera,  Badrawar,  and  Jumma  (KasItmirX  additions  to  i908.    M, 

parts  of  districts  Hoshangabad.  Nimar,  Wardha,  and  Betnl  (Central  ProFinoes), 

'▲xiraoti.  Akola,  Bnldana,  and  EUiehpnr  (Berar),  Khandesh  (Bombay  Presidency), 

and  of  NatiTa  State  Indon  (G.I.  Agenoy),  additions  to  1901.— Eastern  Bengal 

iflorvey.  8  miles  to  an  inob.    Sheets :  11,  parts  of  districts  Darjeeling,  Jalpaignri 

<Besg^),  and  Ooalpara  (AssamX  with  Native  Btatos  of  Nepal,  Sikkim,  and 

Bhutan,  additions  to  mil  ways  and  boundaries  to  19ii3.     l.i,  parts  of  districts 

^pperah,  Noakhali,  Ghittagong  Hill  Tracts,  and  Native  State  •Hill,  Tipperab, 

additions  to  railway  to  Jnne.  1898, 1903.>-Western  Beniral  Survey,  8  miles  to  an 

ineh.     Sheets:  3,  parts  of  districts  Rancbi  and  Hazaribagb,  the  Gurjat  States, 

CbanfiT  Bhakbar,  Koria,  Sargnja,  and  Jasbpnr  (Chota  Nagpure  Diviflion),  addition 

to  railway  to  Febmary,  1903.    4.  Udepnr,  Gangpur,  etc.  (Garjat  States  of  Chota 

Xagpore),  and  Atbmallik  (Orissa  Tributary  States).  an«l  ])iirt  of  district  lianchi 

(Bengal),  additions  and  corrections  to  Januury.  1899,  190S.    6,  districtB  Dur- 

bhangTfty  Muzaffarpur,  and  Ghamparan,  and  part'  of  Nepal,  additions  and  oorrec- 

tkma  to  railways  and  boundaries  to  September,  190:{. — Madms  Presidency,  32  miles 

to  an  ineh,  additions  to  railways,  mads,  etf*.,  to  1903,  1904. — Kajpiitana  Agency, 

16  miles  to  an  inch.    Second  Edition,  additions  and  corrections  to  houmiaries, 

lailways,  etc.  1903:   2  sheets,  1904.— District  Ahniea>ibaf1.  4  miles  to  an  inch; 

S  sheets,  1903.— District  Nagpnr  CCentral   Provinces).  4  milos  to  an  inch.  19(>3. 

— ^Unit*  d  Provinces  of  Am  and  Oudh  in  Mhv,  l(*n3.  .32  miles  to  an  inch.— Dintrict 

Baradanki  (U.P.  Acrra  and  Ou'lh),  4  miles  to  an  inch,  additions  and  correcti-  ns 

to  1902,  1903 — District  Jubbulpore  (Centnd   Provinc*»8),  4   miles  to  an    inch, 

additians  and  oorrcctions  to  roads,  railways  and  bou>  dari<^8  to  SontcmbHr,  1901, 

1903. — District  Souths  1  Parganas  (I^wer  Provinc(*s,  Bensral),  4  milf-s  to  an  inch, 

additions  and  corrections  to  M'«rch,  1903. — Kangra,  2  miles  to  an  inch ;  4  sheets, 

1903. — District  Broach,  4  miles  to  an  inch,  1!«04. — Assam  Survey,  1  mile  to  an 

ineh.     Sheets :  (Prt-Iiminary  Edition)  :iO,  districts  Kamrnp,  Darrang.  and  Now- 

mng.   Seasons  1883-87  and   18{»7-98.  I90:i;  (Preliminary  Edition)  8G,  districts 

Damng    and    Sib*agar,    Seasons    1888-90    and    18!>8"99,    r.Mi3;    100,   districlH 

Hbsagar  and  Lakhimpur.  Seasons  1888  92  and  1808-99,   1903;    131,  parts  of 

distriots  Lakhimpur,  Sibsagar,  and   the   Nsga  Hills,  Season   1889  90,  1003.— 

Bengal  Survey,  1  mile  to  an  inch.     Sheets  :  (Preliminary  Kdition)  56,  85,  district 

8aian,  Seasons  1895-99,  1904 ;  67,  parts  of  districts  Banchi,  and  Sirguja  and 

Jsahpnr  States  (Chota   Nagpore),  Season   1865-(»6,  correction  to  boundary  to 

Saptemberf  1902, 1903;  110,  districts  MnzafTarpur  and  Ghamparan,  Seasons  1893- 

96,  eorrections  to  1903;  136,  166,  195,  districts  Guttack  and  Puri.  Seasons  1888- 

SSand  1895-96,  1903;  167, 197,  district  Puri,  Seasons  1889  91  and  1894-96,  1904; 

219,  district  Balasore,  Seasons  1892-94,  1903;  (Second   Edition)  221,  222,  diM- 

WeU  Cnttack  and  Balasore,  Seasons   1888-9.\   1903;    (Second    Kdition)  22:;, 

liatrict  Guttack,  Seasons   1888<89  and    1891-03,   1003;  (Second   Edition)  2.S5, 

districts  Sonthal  Parganas  and  Birbhnm.  Seasons  1841-4:{  and   1849-.11.  190:1; 

284,  districts  Bordwan  and  Nadia,  St-asons  185:^-.'>(;,  1903:  3(n,  parts  of  districts 

Bajshahi,  Dinajpur,  and    Malda,    Seasons    1848-51   and    18.^7-GO.    190:t;    347, 

tistricts  Mymensingh  and  Pabna,  Seasons  IsrM)  54,  1904:  IMS,  districts  Mymeu- 

■ogh,  Dacca,    and    Pabna,    S<msons    1850- ,'54    and    18.^7-.'>8,    1904.  —  Bombay 

Bnrvey,    1    mile  to  an   inch.    Sheets:    (Sewnd   Edition)  01.  parts  of    Kat<  ia- 

vtr  Agency,  Season  1873-74,  additions  to  milwiiys  to  180:i  lt)03:   i:m,  dixtri<t 

Thana.  Seasons  1881-83.  1902;   184,  parts  of  Baroda  Sta«o  nnd  of  tlie  K^wa 

Ksntha  Agency,  Seasons  188.3-85,  additions  to  railwav  to  1002,  1903;  258,  dintrict 

-Xssik,  Season  1873-74,  additions  to  railways  to  1900. 1903— Burma  Purvey,  1  mile 

to  an   inch.    Sheets:    (Preliminary   Edition)  112  (\.S.),  districts    Minim  and 

Magwe,  Seasons  1891-02  and  18tHj-98,  1901 ;  15:J  (N.S.)  154,  parts  of  districts 

Mybigyan  and  Magwe,  Seasons  1805-06  and  1901-02,  1003;  156  (N.S. X  parts  of 

districts  Magwe  and  Minbu,  Seasons  1892  O:!  and  UK)1  02,  100:t;  (Preliminary 
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Edition)  191  (N.8.X  district  Shwebo,  SeasoDB  1892-90,  1908:  201  (N.8.)  parte  of 
districts  Yamethin,  MeiktUa,  and  Mafcwe«  SeaKmt  1894-95,  and  1900-01*  1908; 
(Second  Edition)  245  (N.S.),  narti  of  districts  Sagainfr,  Eyankie,  Hy^gyan, 
Moiktila,  and  Sonthem  Shan  Btat^s,  Seawnis  1889-92,  1898-99,  and  1902. 1904; 
284  (N.S.),  pnrts  of  districts  Meiktila,  Tsmethin.  and  Southern  Shan  Stotes, 
Seasons  1890-94  and  1898-1901,  1903:  249  (N.S.),  part  of  distriot  Yamethin, 
Seasons  1894-95  and  1900-01,  1908;  (Second  Edition)  259  (N.a).  200  (S.S.X 
parts  of  distriots  Pe^n,  Hanthawaddy,  and  Thanawaddy,  Seasons  1882-1902, 1908 ; 
(Second  Proyisional  Edition)  296  (N.S.).  parts  of  district  Yamethin  and  Sonthem 
Shan  States,  Seasons  1894-96  and  1900-01,  1903;  (Preliminary  Edition)  802 
(N.S.)  district  Tonnfsno,  Seasons  1897-99,  1904 ;  (Second  Edition)  806  and  825, 
distrioto  Pegn  and  Thaton,  Seasons  1888-85  and  1894-96. 1904;  885  (N.8.),  889 
(X.S.),  442,  510  (K.S.\  511  (K.S.).  512  (N.S.),  parts  of  Sonthem  Shan  States, 
Season  1897-98,  1901-03,  1904 :  539  and  portion  of  583  (N.S.),  district  Mergni, 
Season  1889-91,  1902 ;  433  (N.S.),  parts  of  Northern  Shan  States,  Season  1900- 
01,  1903.— Burma  Suryey,  4  miles  to  an  inch.  De^^ree  Sheet  52,  parte  of  the 
Northern  and  Sonthem  Shan  States,  1903.->Oentral  India  and  Bajputana  Snryey, 
1  mile  to  an  inch.  Sheeta:  209,  parte  of  States  Jaura,  Gwalior,  Butlam,  and 
Sailana  (G.I.  Agency),  and  Banswara,  Partahgarh  and  Khandn  (Bajputana 
Agency),  Season  1881-82,  1904 ;  347,  parte  of  Owalior  (CI.  Agency),  and  Jhala^ 
war  (Bajputana  Agency),  Seasons  1864-66,  additions  and  corrections  to  February, 
1903;  352,  parte  of  Gwalior,  Bajgarh  (G.I.  Agency},  and  Tonk  (Bajputana 
Agency),  Season  1871-72,  additions  to  roads  to  December,  1902,  1904 ;  367,  383 
(Second  Edition),  part  of  Owalior  (G.I.  Agency),  Season  1862-64,  additions  to 
roads  and  railways  to  July,  1903, 1904 :  389  (Second  Edition),  parte  of  Gwalior 
State  (G.I.  Agency)  and  Jhansi  district  (U.P.  Agra  and  Oudh),  Seasons  1870-72, 
1895-6,  1903.— Central  Proyinoes  Survey,  1  mile  to  an  inch.  Sheet  106,  di»triot 
Jubbulpore,  Season  1901-02, 1903— Madras  Surrey,  1  mile  to  an  inch.  Sheeta : 
26,  parte  of  districte  Kadur  and  Shimoga  (Mysore),  Seapon  1881-82,  additions  and 
corrections  to  November,  1899, 1903;  51  and  part  of  32,  part  of  district  Mysore, 
Season  1883-84,  additions  to  roads  and  railways  to  May,  1901, 1903;  106,  parte  of 
districte  Bangalore  and  Tumkur  (Mysore),  Season  1876-77,  additions  and  ooneo- 
tions  to  May,  1894,  1903.— North- West  Frontier  Proyinoe  and  Punjab  Surreya, 
1  mile  to  an  Inch.  Sheet  57  (Second  Edition),  districte  Bannu  and  Uera  lainail 
Khan  (X.W.F.P.),  district  Mianwali  (Punjab),  Season  1874-78,  1903.— Punjdb 
Survey,  1  mile  to  an  inch.  Sheete:  27a  (Second  EditionX  parte  of  district  Kohit 
and  Peshawar  Frontier,  Season  187^-83, 1890-91,  and  1897-98, 1908;  86,  diatriM 
Mianwali,  Season  1878-79,  additions  and  corrections  to  railways  and  boundary  It 
r.K)1,  1908:  (Preliminary  Edition)  171,  172,  distriot  Montgomery  (Beohna  und 
Bari  Doab),  Season  1901-02,  1908;  248,  part  of  district  Hissar  (Punjab)  aad 
Bikaner  State  (Bajputana  Asency),  Seasons  1867-68, 1876-78, 1888-84,  addittaa 
and  corrections  to  April,  1895,  1903;  253,  district  Ludhiana  and  Sikh  Btalea, 
Seasons  1885-87,  additions  to  railways,  canals,  and  village  boundaries  to  190t, 
liKH.— Sind  Survey,  1  mile  to  an  inch.  Sheete:  (Second  Edition)  19a  and  87, 
district  Upper  Sind  Frontier  and  part  of  Kalat  (Baluchistan),  Seasons  1897-08  and 
18in>-1900,llX)8:  (Second  Edit  ion)  77,  districte  Dera  Ghasi  Khan  (PunjabX  Upper 
Sind  Frontier,  and  part  of  Kalat  (Baluchistan),  Seasons  1892-83, 1897-98,  1900- 
01,  1903;  98,  district  Sukkur,  Season  1902-08,  1903.— North- Western  Pioiinoea 
and  Dudh  Survi^y,  1  mile  to  an  inch.  Shret  88,  district  Agra,  Season  1878-7S, 
additions  and  corrections  to  roads  and  canals  to  December,  1896, 1902. — ^United 
Provinces  Survey,  1  mile  to  an  inch.  Sheets :  (Preliminary  Edition)  67»  diatriet 
Bareilly,  Sesson  1896-98, 1903:  (Third  Provisional  Edition)  84,  parte  of  diatrioli 
BareillT,  Shahjahanpur,  and  PUibhit,  Seaaona  1895-1900, 1904.— United  Provinoea 
of  Agra  and  Oudh  Survey,  1  mile  to  an  inch.  Sheete:  (Preliminary  Editjon)  85, 
101  and  part  of  102,  district  Shahjahanpur,  Sesson  1895-97, 1903;  (PrelimiDarj 
l<:dition)  100,  districte  Shahjahanpur  and  PiUbhit,  Season  1895-99,  1903;  15^ 
distriote  Sultanpur,  Partahgarh,  and  Bae  Bareli,  Season  1859-64^  additiona  and 
ci^rn  otiona  to  railway,  roads,  and  bonndariee  ta  1898, 1903w— North-Eastem  Frontier 
Survey,  4  miles  to  an  inch,  Sheete :  30  x.s.,  parte  of  Tun-nan  and  San-ohiua 
lV>yincea  (China),  Seaanns  181^1900,  1903:  31  k.w^  Oiina,  Ynn-nan  Piovinoe, 
St*«sixn  18in>-1iHH),  llWI.— Northern  Trana>Frontier  Survey,  4  mika  to  an  inch. 
Sb«  t«t :  2  ^w.  (Thinl  Edition),  parte  of  Wakhan  and  Chitral,  Seasons  1880-85  and 
1S9tV-liHM),  liHH.— North- Western  Tmns-Fiontier  Survey,  2  miles  to  an  inoh. 
SluH  ts :  :UUl,  parte  of  Afghanistan  and  Balnchiatan,  Seasons  1878-81  and  1894-96, 
liH»S ;  (SrtH^nd  Kditi^ui^  43^,  parte  of  Afghanistan,  Mohmand  Country  and  Peaba* 
war  district,  Sonai^ns  1S63  i^8. 1902 :  (Second  Edition)  448.  parte  of  Wasiristan  and 
Bauuu  diaUiot,  Seasons  1879  -^  and  18SH  97,  corrections  to  September,  1902, 1908 ; 
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453,  pirti  of  Aff haniitaiu  Balvddiftftii,  and  North-Wett  Frontier  ProTinoe,  SeMons 

1892-96;  additkait  and  eoneottoni  to  nmdu  and  boondAriet  to  May,  1902, 1903; 

4M.  jMrt  of  Biaadiirtui,  Smmhi  1884-91  and  1895-97,  1901.— North-Westera 

Tmoa-Frootier  Bnrrby,  8  mitoi  to  an  inch.    Sheet :  14  (Second  Editionl  parts  of 

Teaai^  Afgbaniafeui.  and  Balndhiitan,  oorreotion  to  bonndary  to  Ootooer,  1902, 

I^—Xorth- Western  Traaa-Frontier  Survey,  4  miles  to  an  inch.    Sheets :  4  b.b., 

put  of  Persia,  Seasons  1889, 1893-95  and  1899, 1903 ;  10  s.b.,  parts  of  Afghanistan 

•id  Bnssian  Turkestan,  Seasons  1884-88,  additions  to  railways  to  March,  1903; 

(Speond  Edition)  12  b.w.,  parts  of  Afghanistan  and  Persia,  Seasons  1884-86  and 

Itt9,  1904:  (Third  Edition)  14  a. v.,  parte  of  Baluchistan  and  Eastern  Persia, 

SeuoDs  1884-85, 1888-81, 1893-94, 1898-99, 1901-02, 1904 ;  (Fifth  Edition)  22  s.w., 

|«toof  Sonth-Weatam  Balachiatan,  Seasons  1883-84, 1888-93, 1894-95, 1898-99, 

1908;  CFourih  Edition)  28  B.v^  parte  of  Waiiristan  and  Afghanistan,  Seasons 

1894-95  and  1897-^  1903.— Sooth-Eastern  Frontier  Surrey,  4  miles  to  an  inch. 

Skeet :  4  8.K.  (Seventh  EditiomX  Burma  and  China,  Yun-nan  Province,  Seasons 

1887-92,  1895-97, 1899-1900, 1903.— Assam,  8  miles  to  an  inch.    DUtrict  Kamrup, 

1908.— Bengal,  8  milea  to  an  inch.  Distriote:  24  Parganas,  corrected  to  1901, 190*2; 

Bogra,  corrected  to  1900,  1904;  Champaran,  corrected  to  1890,  1904;  Faridpur, 

floneoted  to  1900, 1904;  Howrah,  corrected  to  1903,  1904;  Khnlna,  corrected  to 

1901, 1904 ;  If  nrshidabad, corrected  to  1903, 1904;  Puri,  corrected  to  1903.— Hydera- 

bsd  Assigned  Districts,  8  miles  to  an  inch.    District  Won,  1903.— North-West 

Frantiar  Pzovinoe,  8  miles  to  an  inch.    District  Hazara,  1904.— United  Provinces 

of  Agra  and  Dndh,  8  miles  to  sn  inch.    District  Jannpar,  corrected  to  1901.— 

Bailway  System  of  India,  80  miles  to  an  inch,  corrected  to  April  80, 1904.— Map  of 

file  Sondarfaans,  4  miles  to  an  inch.    2  sheets,  1903.— Gharte  of  Triangulation, 

8  mflea  to  an  inch.    China  Field  Force  Sarvey,  Season  1900-01,  1903.— North- 

Weatem  Trans-Frontier  Series.    Sheete:  15  8.W.,  Seasons  1889-90  and  1892>95, 

1904:  27  S.W.,  Seasons  1878-99, 1904.    Chart  of  Triangulation,  2  miles  to  an  inch. 

Sheet  82,  Season  1900-01, 1903.— Sheet  of  Conventional  Signs  to  be  used 

TVipographical  Maps  for  reduction,  corrected  to  1904.— Index  to  the  Standard 

leata  m  Bengal,  50  miles  to  an  inch,  1904.— Index  to  the  Standard  Sheete  of  the 

Bbrth-Eaatem  and  South-Eastem  Frontier  Series,  135  miles  to  an  inch,  1901. — 

bdax  to  the  Sheete  of  the  North- Western  Trans-Frontier,  144  miles  to  an  inch, 

additiona  and  corrections  to  October,  1903.    Pretented  hy  H.M,  Serreiary  of  State 

Jtr  Imdia  through  the  India  Office. 


Asbahmen  im  zentralen  Gebirgsland  der  Provinz  Schantung  von  W.  Anz.  Scale 
1:  600lOOO  or  9*5  stat  miles  to  an  inch.  PeUtrmantu  Geographiiche  MiUeilungen, 
Jslngang  1904,  Tafel  18.      Ootha:    Justus  Perthes,  1904.      Presented  by  the 


Ba  Aaa.  Xarsbaeher. 

Ueberaichtakarto  des  zentralen  Tian-Schan  zur  yeranschaulichung  der  Reiserouten 
dar  Merzbaoher'sohen  Expedition  in  den  Jahren  1902  u.  1903.  Auf  Grundlago 
dar  roaaischen  40  Werstkarte,  nach  den  vorl&ufigen  ErgebniBsen  der,  wahrend  der 
IzpadiUon  gemaohten  Boutenaufnabmen  und  Beobachtungen  beart^ited  von  Dr. 
Qsttfried  Herzbacher.  Scale  1  : 1,000,000  or  15*8  stat.  miles  to  an  inch.  Peter- 
■saas  Oeographieehe  MitteUungen^  Erg'aiizungsheft  No.  149,  Tafel  1.  Gotha: 
JvCn  Perthes,  1904.    PreeeiUed  hy  the  PMither. 

T>iM¥inislfs  Barannikoff. 

Typographical  M&^  of  Southern  Transbaikalia.  Compiled  by  Y.  M.  Barannikoff, 
ndar  the  aupervision  of  Prof.  V.  A.  Obrucheff  and  bis  assistante,  A.  P.  Gerasimoff 
ad  Piinoe  Hedroits.  Scale  1  :  840,000  or  132  stat.  miles  to  an  inch.  St. 
Brtenbnrg,  1904.    [In  Russian.] 

This  map  u  published  with  the  twenty-fifth  part  of  the  *  Geological  and  Mining 
lokmtiona  along  the  line  of  the  Siberian  Railway,'  and  ia  the  result  of  surveys 
iM  haTe  been  carried  on  for  years  past  in  the  region  to  the  east  of  Lake  Baikal, 
iMA  is  traversed  by  the  Siberian  railway.  It  oonsivte  altogether  of  four  sheete  and 
iMBpanying  text,  and  was  fully  described  by  Prince  P.  Kropotkin  in  the  Qeographical 
Avaal  for  October,  1904. 

AFBIOA. 

l^sria.  ^r»"»  Pradhomme. 

Cbifa  provisoire  de  I'exti^me-sud  de  TAlg^rie  (partie  Oocidentale),  dress^  par 
■die  oe  M.  Jonnart  Gk>avemeur  general,  et  execute  par  M.  le  Capt  Prud-  j 
I,  da  Service  g^ographique  de  I'Armee  (October  1902— Mai   1903).    Scale 
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NEW   MAPS. 


1  :  800,000  or  12-6  et»t.  miles  to  an  inch.  4  nbeeU.  [Paris ;  tiervioe  geogrmphiqne 
de  rArmee,  190iO    PWm  4/r, 

The  geoirraphioal  poeittoni  of  the  prinoipal  piftoea  given  cm  this  map  are  baaed  upon^ 
the  triangulfttion,  carried  out  for  tbn  Service  Geogmphique  de  TArmee  and  tha 
aafnmoxnioal  obtferrationa  of  Dumeroua  French  explorers— N.  N.  Flamiind,  Flatten,^ 
Fonreatt,  Ganticr,  Jacob,  Teiuerene  de  Borl,  GoQQt  Delenze,  etc.  To  tbeae  poeitioo^ 
haTe  been  adjusted  the  route  BUTYeys  and  traverser  of  nomeroui  offlceia  and  othera  whc» 
doiiiig  recent  jean  hare  travelled  in  tlilfl  region. 

Egypt.  Borvey  Department^  0am 

Topograph ioal  Map  of  Giia  Province.  Scale  1  :  10,000  or  6  3  inches  to  a  atrti 
mile,  8lieet  s,F,.  No.  18-5.  Cairo:  Survey  Department,  Publio  Works  Ministry. 
19[)4.    FresmUd  by  the  IHrector-General^  Surrejf  Departm^it,  Cairo. 

AKEBICA* 
Canada.  Snrvey  or -General  of  Canada. 

Seolional  Map  of  Canada,  ^cale  I  :  190,080  or  S  atat.  milea  to  an  iucU*  Donald 
Sheet  (90),  Weet  of  Fifth  Meridian,  reviaed  to  March  13,  1902.  Kamloopa 
Sheet  (95),  Weat  of  Sixth  Meridian,  revised  to  September  30,  1899.  Ottawa: 
Siirveyor-4  leiieml's  OfHee,  [1904J.    Presented  f/j/  the  Surveyor-Qeneral  of  Canada. 


Grundy. 
Loadon: 


GSirSBAL. 

Clasiical  Atlas, 

Murray's  Small  Cksaical  Atlaa.    Edited  by  G.  B.  Grundy,  M.A.,  dlitt 
John  Murray,  1904,     Pricfi  6j*.     Pre»eni^  i^  !/**•  rfibUnhir, 

Morroy^B  *  Cksgienl  Hand  Maps,'  which  have  recently  been  poblished  under  t^ 
BupervisioQ  of  Mr.  G.  B.  c irundy,  are  already  wdl  kiiowD  and  appreciated.  One  of  their 
chief  reofimraeudations  is  thut*  great  cure  has  Ijeen  taken  with  the  hills  »n*i  genemJ 
relief  of  the  countries  with  which  they  deal,  niid  the  muuner  in  which  these  liave  been 
represented  by  colour  tinting,  certainly  eoables  the  nam^s  to  l»o  clearly  read.  Tilfi 
naturul  features  of  a  country  are  ao  oloaely  connected  with  its  history  that  too 
importance  cannot  be  attached  to  their  represeotation  np>on  clsssioal  mapii 
it  is  8a tiH factory  to  aee  that  this  fact  is  fnlly  acknowledged  by  Mr.  Grundr 
preaent  atlas,  as  well  m  the  maps  already  referred  to.  The  maps  in  this  atlas  are 
generally  similar  in  style  to  the  *  CluaHical  Hund  Maps/  and  are  commendably  clear 
Only  tboee  numes  that  are  really  noceasary  and  of  impurtfince  are  given.  The  atlas 
oont&iDfl  altoiT'lher  fourteen  maps,  and  includes  an  important  sheet  of  plans  of  tha 
principal  battlefields  in  Greek  and  Roman  history.  There  is  also  a  good  index.  Ita 
small  priec  (6».)  should  bring  it  within  the  reach  of  all,  and  it  will  doubtleas  be  fooBd 
of  great  assiHtanee  to  students  of  history  generaUy. 

Garman  Coloniss,  Sprigads  luid  ItolieU 

Grosser  Deutacber  Kolonialatlas.  Bearbeitet  von  Paul  8prigade  und  Mmx  MoiaeL 
Herausgegeben  von  der  Kolonial-Abteilung  des  AuawUrtitren-Amts.  Liefemn^  4. 
Deutech-Ostafrika.  Scale  1  :  l,000»00O  or  15  8  stat,  miles  to  an  ineh.  Sheeta:  2<H, 
Kilimntinde ;  23,  Ken-Lanfrenburg  Die  Deutsehen  B<  sitzungeii  im  Stillen  Ooetia 
und  Kiantaohoii.  Sheet  25,  Ueoeriil  Map.  Bealr  1  :  15,000 />DU  or  23^*7  w^mlL 
miles  tf>  an  inch.  Berlin  :  Dietrich  Reimer  (Ernst  Vohaen),  11*04,  Preatni^  fif 
IA«  PtkUUiter. 

The  sheets  uf  German  Eaat  Africa  include  the  connlry  to  the  east  and  notth  of 
T.ake  Nyaaa  between  4^^  ;J0^  and  \2^  S.  lat  and  32*  50'  and  37°  10*  E.  long.  The 
third  sheet  in  thin  part  is  ii  nieful  general  map  of  the  Western  pHcific^  with  the  t^iermau 
and  other  Europenn  territorial  pos.se ^aion a  clearly  dietingyiHlied  of  difierent  coloiua^ 
This  latter  is  a  mere  outline  map,  but  servea  well  ai  an  index  to  the  more  deUilaj 
aheels  wLieh  are  gi?en  in  the  i>therB, 


Patented  by  Edward  Co  well.     Instant  time  in  160 
Ueorge  Philip  &  8on,  Ltd.,   [1904].  PHoe  M.   tact 


World. 

Time  Chart  of  tbe  World, 
import  lint  cities.  London  : 
Pft$vnted  hj/  the  PuUuher, 

The  meridian  of  Greenwich  ia  shown  by  a  vertical  line  running  down  tbe  oentf^  of 
the  diagram,  and  twelve  other  meridhins  are  drawn  at  intervalii  of  an  honr  on  ettheTi 
side  of  this  Tertieal  hue.    The  principal  cities  of  the  world  are  laid  down  in 
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raraeflttTB  kiagitarkw  nkttfa  to  41m  Mmridiu  of  Gfoenwidi  witlioot  any  lenrd  to 
hmk.  AloQff  tlM  lop  of  the  dlftgrtm  a  Mpamie  tlip  of  paper  is  placed,  throagh 
fte  Upon  thtf  mn  mukad  the  honn  of  the  day  and  night,  and  by  placing  the  hour 
«f  tiieday  ia  Hne  with  the  M«idian  of  any  place,  the  time  of  all  other  plaoee  on  the 
dkgnm  can  of  oooraa  be  eadlj  lead  aS,  Maay  diagram!  of  Tarione  kinds  haTe  been 
Med  for  ihowiiig  tiie  relatife  times  of  diiferent  pfiK»s  in  the  world,  and  it  is  doubtf ol 
if  iiiTthing  is  gained  hoie  oier  the  well-known  circular  form,  which  is  certainly  more 
danble  than  ttiia. 

W§aL  ttittor. 

Neue,  neante  Lieimmgs-Aiiogabe  von  Btielen  Hand  Atlas.    100  Karten  in  Knp- 

fostich  henMisgegeben  fon  Justus  Perthee'  Geograplusoher  Anstalt  in  Gotha.    39 

a  40  LiefeniDg.    Gotha :  Justus  Perthes,  1904. 

These  parts,  which  are  in  one  eoTer,  contain  the  following  maps :  No.  7,  Europe, 
by  C.  Sohemr,  scale  1 :  15,000,000;  No.  66,  Indo-China  and  the  Kalay  Archipelago, 
^  a  Barioh,  scale  1 :  12,500,000 ;  Nos.  73  and  74,  Africa,  by  H.  Habenicht,  scale 
I  .-7,500,000,  sheets  5  and  6. 

OHASTl. 

flUle.  Chilian  Hydrographic  OHkM^ 

Chilian  Hydrographic  Chart  Na  106,  (iolfo  Gorcovado:  estero  Palvitao,  rio 
Teloho,  ensenada  Ghaiten.  Scale  1  :  50,000  or  1*3  inch  to  ii  stat.  mile.  Val- 
paraiso: Ofioina  Hidrografioa,  Marine  de  Chile,  19<»4.  FreienUd  by  tha  Chilian 
Eydrographic  Qfioe, 

Vortk  Atlantie.  U.8.  Hydrographie  Offlee. 

Pilot  Chart  of  the  North  Athmtic  ()<>ean  for  December,  1904,  and  January,  1905. 
Washington  :  U.S.  Hydrographic  Office,  1905.  Prei^mted  by  the  U.8,  Hydrographie 

WmHk  Atlaatie  and  KeditarnuieaiL  Meteorologieal  OAoe. 

Pilot  Chart  of  tho  North  Atlantic  and  Mediterranean  for  January,  1905.  London : 
Meteorological  Office,  1904.  Prioe  Ct$.  Preteiiied  by  the  Meteorclogieal  Ojfflee, 
London. 

Mvth  Paeifle.  U.S.  Hydrographie  Offlee. 

Pilot  Chart  of  the  North  Pacific  Ocean  for  January,  1905.     Washington :  U.S. 
.   Hydrographic  Office,  1904.     PreterUed  by  (he  U.S.  Uydrcnjraphic  dffioe. 

PH0T00BAPE8. 

Azfitttime  and  Paraguay.  

Six  photographs  of  Northern  Argentine  and  Paraguay.   Prtiented  by  Allan  Brodie, 

These  photographs  are  all  interesting,  but  those  of  the  Toba  Indians  are  specially 
vdoome  to  our  collection. 

(1)  Government  House,  Formosa,  Argentine  Chaoo ;  (2)  A  wood-cntting  establish- 
■mt  in  the  Argentine  Chaco ;  (8)  Buins  of  the  church  of  Humayta,  Paraguay ;  (4)  A 
gmip  of  Toba  Indians ;  (5)  A  Toba  brave ;  ((i)  A  tame  Indian  of  tho  Toba  tribe. 

Igjptian  Sudan.  Kearney. 

Sixty  photognwhs  of  the  White  Nile  and  its  tributaries,  taken  in  September, 
1903,  by  Mr.  J.  Kearney,  under  the  direction  of  Captain  H.  (r.  Lyons,  r.k.,  Director- 
General,  Egyptian  Survey  Department,  Cairo.    Presenttd  by  Sir  William  Oantin, 

G.C.M.G. 

These  photographs  were  taken  by  Mr.  J.  Kearney,  of  the  Egyptian  Survey  Depart- 
nent,  duruig  the  time  of  flood  in  September,  11)03.  They  are  remarkably  good 
necimens  of  platinotypes,  and,  as  may  be  judged  from  the  titles,  are  most  cbaraoteribtio 
<i  the  region.  Some  of  the  views  of  the  river-banksi  papyrus  growth,  etc.,  are  of  special 
interest,  as  are  also  the  native  types. 

(1)  ClifT  close  to  site  of  old  Austrian  mission,  Gondokoro;  (2  and  3)  Looking  up- 
stream, Gondokoro;  (4  and  5)  View  showing  Nilometer,  with  river-gauge,  Gondokoro; 
(6)  Collector's  houee  and  office,  Gondokoro;  (7)  Tillage  oatside  Gondokoro;  (8) 
Another  village,  Gondokoro;  (9)  Wives  of  Uganda  (SucUnese)  soldiers  ;  (10)  I^ado, 
landing-place;  (11)  General  view,  Lado;  (12)  Landing-place  at  high  flood,  Mongalla  ; 
(13)  Commandant^s quarters,  Mongalla;  (14)  Mongnlla,  GebelLadoin  distance;  (15) 
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Sudanese  loldien*  quarten,  Mongalla;  (16)  View  near  landin^-etage,  Kixo;  (17)  Cliff 
of  east  bank  of  Babr-el-Jebel,  looking  nn-Btream,  Kizo ;  (18)  European  qoarten,  Kixo; 
(19)  Congo  Boldien*  qaartert,  Kiro;  (20)  Oongo  women  labourers,  Kiro;  (21  and  22) 
Sudd-outting  party's  wooden  station  above  Bor ;  (23)  Euphorbia ;  (24")  Village  near 
Bor;  (25)  General  view  of  Ohaba  Bhambe;  (26)  Oroup  of  Dinkas,  Gfiaba  Shambe; 
(27  and  28)  Papyrus,  Bahr-el-Jebal  opposite  Hellet-en-Nuer;  (29)  Bahr-el-Jebel  at 
Hellet-en-Nuer;  (30)  The  Bohl,  possible  mouth  of,  entering:  Bahr-el-Ghazal ;  (31) 
Bahr-el-Ghaza1,  about  30  kilometres  west  of  Lake  No ;  (32)  Bahr-el-Ghazal,  blooked 
with  grass  sudd;  (33  and  34)  Floating  sudd  in  the  White  Kile ;  (35)  Shipping  fuel; 
(36)  Bahr-el-Zaraf,  showing  four  hills  forming  Gebel  Zaraf ;  (37-39)  Sobat  nm, 
from  Amerian  Mission  Station  of  Doleib  Hilla ;  (40)  Group  of  Shilluks,  Sobat  riyer ; 
(41  and  42)  Three  Shilluks,  Sobat  river ;  (48)  Tauflkia;  (44)  Native  fbhing, 
Taufikia;  (45)  Group  of  Shilluks,  Tauflkia ;  (46)  Commandant  Macnaghten,  Tauflkia; 
(47  and  48)  Villages  on  White  Kile,  south  of  Kodok;  (49)  Mr.  Craig  preparing  to 
measure  a  section  of  White  Nile;  (50)  In  the  village  of  Kodok;  (51)  El  Dueia 
on  the  White  Nile;  (52)  Public  gardens,  Khartum;  (58)  Governor-General's  palace. 
Khartum;  (54)  Post  Office,  Khartum;  (55)  Shilluk  natives  of  the  JjoHi  watching 
bird-shooting;  (56)  Benk,  wood  station,  White  Nile;  (fi?)  Shilluks  on  Sobat  rivers 
(58-60)  Shilluks  in  dug-out. 

^crtngnese  last  Airioa.  Sell. 

Twenty-flve  photographs  of  Gorongoza  and  Sheringoma  territories,  Portuguese  Ei^t 
Africa,  taken  by  B.  L.  Beid,  Esq.    Presented  by  R.  L,  Rtid,  Eeq, 

The  expeditions  during  which  these  photographs  were  taken  were  described  in  the 
Geographical  Journal  for  last  month.  Although  immediately  to  the  north  of  the  Beira 
railway,  the  region  through  which  Mr.  Beid  travelled  is  very  imperfectly  known,  heuM 
the  photographs  are  of  special  value. 

(1)  View  of  interior  of  old  Portuguese  fort;  (2)  Portuguese  store,  Makaia ;  (3) 
View  in  midstream,  Urema  rirer,  showing  difficulty  of  travelling ;  (4)  The  tumiog- 
point  of  the  Urema  river;  (5)  Baobab  tree  on  the  M*Kodza  river;  (6)  BorssnapaUn; 
(7)  The  *' village  blacksmith,"  Garopa;  (8)  (^mp  at  Nyapiriri;  (9)  Camp  at  Inham* 
bwe;  (10)  Camp  atNyabava;  (11)  Camp  at  Fontesvilla;  (12)  Some  of  the  sport 
handed  over  to  the  Australian  Government;  (13)  Buffalo;  (14)  Hippopotamus;  (19 j 
and  16)  Crocodiles;  (17)  Eland;  (18)  Water-buck;  (19)  Lioness;  (20)  Cheeta;  (21)-^ 
Sable  antelope;   (22)  Beedbuck;   (28)  Warthog;   (24)  Herd  of  Wildebeest  on  tiia' 
Pungwe  plains ;  (25)  Hartebeest 

Vegetation  Types.  Karsten  and  MwBOk. 

Vegetationsbilder,  herausgegeben  von  Dr.  G.  Karsten  und  Dr.  H.  Sohenok. 
Zweite  Beihe.  Heft  3.  Mexikanische  Nadelholzer.  Von  Dr.  £.  Stahl.  Heft  4. 
Nordmexikanische  Xerophyten.  Von  Dr.  E.  Stahl.  Heft  5-7.  (.-haracterbilder 
mitteleuropaisoher  Waldbaume.  I.  Von  Dr.  Ludwig  Klein.  Jena:  Gustav  Fischer, 
1904. 

Victoria  FaUs.  Psdrotti. 

Nine  photographs  of  the  Victoria  Falls,  Zambezi  ri?er,  taken  by  Mr.  L.  Pedrotti, 
BiUawayo.    Preiented  by  A.  J.  C.  Molyneux,  Eeq. 

An  excellent  series  of  large-size  photographs,  showing  different  views  of  the  falls 
and  characteristic  vegetation  of  their  vicinity.  The  positions  from  which  the  photo- 
graphs have  been  taken  were  evidently  carefully  selected,  with  the  most  satisfactory 
result. 

(1)  View  on  the  Zambezi,  looking  down-stream  towards  the  falls ;  (2)  View  on  the 
Zambezi,  above  the  falls ;  (3)  View  looking  into  chasm  from  its  western  end ;  (4)  The 
Grand  falls :  (5)  View  of  falls  seen  through  the  jaws  of  the  gorge ;  (C)  View  looking 
into  chasm  from  eastern  end ;  (7)  View  from  second  eastern  promontory  over  depressed 
and  narrow  portion  of  ♦*  Knife  Edge,"  with  falls  beyond ;  (8)  View  of  bend  in  cafion ; 
(9)  View  in  rain-forest. 

ir.B.— It  would  greatly  add  to  the  value  of  the  oolleotlon  of  Photo- 
graphs which  haa  been  eetablished  in  the  Map  Boom,  if  all  the  Tellows 
of  the  Society  who  have  taken  photographs  during  their  travels*  would 
forward  oopies  of  them  to  the  Map  Curator,  by  whom  they  will  be 
acknowledged.  Should  the  donor  have  purchased  the  photographs,  it 
will  be  usefta  for  reforenoe  if  the  name  of  the  photographer  and  his 
address  are  given. 
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FROM  SRINA6AR  TO  THE  SOURCES  OF  THE  CH060 
w       LUN6HA  GLACIER.* 

By    WILLIAM    HUNTER    WORKMAN,    M.A.,    M.D.,    F.R.G.8.,    Member 
Alpine  Olub,  Charter  Member  American  Alpine  Club. 

It  was  my  fortune  to  spend  the  Bummers  of  1902  and  1903  in  exploring, 
-witb  Mrs.  Fanny  Bnllock  Workman,  the  hitherto  unyinited  upper 
portions  of  the  Chogo  Lungma,  Hoh  ^umba,  Sos  Bon,  and  Alohori 
I^Aoiers.  We  were  aocompanied,  in  1902,  by  the  guide  Mattia 
Zorbriggen  and  porter  Giuseppi  Muller,  of  Maougnaga,  and  in  1903 
by  the  guides  Joseph  Petigax  and  Cyprien  Savoie,  with  Laurent 
Petigax  as  porter,  all  of  Courmayeur,  who  were  engaged  and  sent  to 
us  in  Kashmir  by  Signor  Franoesco  GK>nella,  president  of  the  Turin 
Motion  of  the  Italian  Alpine  Club,  and  Signor  Ettore  Canzio,  of  Turin, 
well-known  Italian  alpinists,  to  whom  we  are  greatly  indebted  for 
their  prompt  and  friendly  aseistanoe.  We  had  with  us,  also,  in  1903, 
Hr.  B.  H.  M.  Hewett,  of  London,  as  topographer. 

I  invite  you  to  revisit  with  me  to-night  that  portion  of  our 
Toute,  which  lay  between  Sriuagar  and  the  sources  of  the  Chogo 
Liingma,  noting  as  briefly  as  possible  some  of  its  most  salient  features. 

The  Chogo  Lungma,  one  of  the  largest  ot  Himalayan  glaciers,  lit- s  in 
the  northern  part  of  Baltistan,  its  termination  or  snout  being  just 
above  the  village  of  Araudu,  in  lat  35^  52'  N.  and  long.  75*"  23'  40''  E., 
twenty-three  maroheM  north  of  Srinagar,  the  capital  of  EaHhmir.  It  is 
best  reached  from  Srinagar  vid  Skar<io,  the  chief  town  of  Baltistan,  and 
thenoe  up  the  Shig^  and  Basha  valleys. 

•  Bead  at  the  Boyal  Gkograpbical  Booiety,  November  21, 1904.  Map,  p.  352.  The 
map  ie  baaed  on  theodolite  BnrTey  by  Mr.  Hewett,  con  acted  and  suppleuiMiitfd  from 
obeerYationa  and  photographs  by  Dr.  William  Hunter  Workman  and  Mrs.  Fanoj 
Bollook  Workman. 

No.  IIL-Makgh,  1905.]  s 
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Several  routes  lead  from  Srinagar  to  Skardo,  the  shortest  in  twelve 
marches  being  np  the  Gilgit  road  to  the  Burzil  Ghowki  and  thence  over 
the  Deosai  Plains*  This  route,  owing  to  the  elevation  of  the  Deosai 
Plains,  between  12,000  and  13,000  feet,  and  that  of  the  Burji  La, 
nearly  16,000  feet,  is  only  free  from  snow  and  available  for  travel 
during  July,  August,  and  the  first  half  of  September. 

The  longer,  more  disagreeable,  but  more  convenient  and  generally 
used  route,  because  open  the  greater  part  of  the  year,  takes  one  in 
eighteen  marches  up  the  Sind  valley,  praised  for  its  scenery  by  summer 
visitors  who  have  never  been  farther  afield  and  beheld  the  supreme 
majesty  of  the  wilder  regions  beyond,  over  the  Zozi  La,  a  low  pass 
of  about  11,000  feet  to  Eharbu,  and  thence  down  the  valleys  of  the  Dras 
and  Indus. 

The  Dras  and  Indus  valleys  are  dreary  and  desert,  being  walled  in 
on  both  sides  by  high  mountain  barriers  of  scarred  and  gullied  clay, 
crumbling  granite,  and  shale,  without  vegetation,  except  here  and  there 
the  aromatic  shrub  called  boortsa  and  wild  rose  trees,  which  will  flourish 
where  nothing  else  will  grow,  and  which  often  bear  such  a  profusion  of 
blossoms  as  to  hide  their  stems  entirely  from  view.  TLey  flarii  up  in 
the  stony  wilderness  like  marvellous  colour  gems,  each  tree  or  group 
brilliant  with  every  shade  of  mauve  from  the  palest  pearl  to  deepest 
crimson. 

The  path  here  is  narrow  and  rough,  running  up  and  down  steep 
ragged  inclines,  across  gorges  swept  by  mountain  torrents,  through 
stretches  of  soft  sand,  and  over  narrow  ledges  projecting  from  per- 
pendicular rock  walls  which  overhang  rushing  rivers  beneath.  Every 
5  or  6  miles,  usually  at  the  entrance  of  side  valleys,  the  landscape  is 
varied  by  oases  perched  on  the  mountain  flanks,  or  nestling  at  the  bottom 
of  the  valley  by  the  river-bank,  beautiful  in  their  bright  spring  green, 
or  later,  with  their  golden  harvest,  in  striking  contrast  with  the  brown 
barren  surroundings.  The  eye,  wearied  with  the  dull  monotony  of  the 
chaos  of  rock  and  dt^bris  through  which  one  has  been  passing,  rests  with 
delight  on  the  terraced  fields  of  waving  grain,  bordered  by  a  profusion 
of  mulberry,  apricot,  pear,  walnut,  poplar,  and  willow  trees. 

In  the  centre  of  the  oases  stand  villages  of  a  size  proportioned  to 
each,  by  the  industry'  of  whose  inhabitants  these  gardens  in  the  desert 
are  created.  Every  available  bit  of  alluvium  among  the  rooks  is 
cultivated,  and  good-siBed  terraces,  bearing  excellent  crops,  are  seen,  the 
alluvium  of  which  has  been  brought  in  baskets  from  wherever  it  could 
be  found  in  the  neighbouring  wilderness. 

These  oases  are  of  artificial  creation.  The  land  on  a  sloping  surface 
is  built  up  in  terraces,  one  above  the  other,  retained  by  stone  walls.  A 
mountain  torrent  near  by,  which  furnishes  a  never-failing  supply  of 
water,  is  tapped  at  a  point  above,  and  a  canal  constructed  from  it  to 
can*}'  the  wa^er  along  the  upper  side  of  the  land  to  b9   reclaimed. 


no.    1,— TTPtCAL    VIEW    IN    THE   IN  I 'US    VALLKY     M  AU    TQl/lL       PATH    SEES?    AT 
EXTREME   KI(3HT. 


FIG.  ;d,^>AelB    OS    TALI  1^.       WATKII    CANAL  UOUlkERKI)    HY   1  IlEES  ABOVE,       TD  HllJUT,  GO«G« 
THItOUGH  VrillCU   WAIKU   Ifl  BllOUGttT.      IN   FOKECJKOUNK   EIVER  wnn   HIGH   BANK, 
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Openings  are  made  in  the  oanal  walls  at  desired  points,  and  the  water 
is  distributed  as  required  over  the  whole  series  of  terraces  £rom  top  to 
bottom. 

Oases  like  these,  whioh  form  the  homes  of  the  greater  part  of  the 
population  of  the  mountain  valleys,  depend  for  their  existence  entirely 
on  irrigation.  Cut  off  the  artificial  water-supply,  and  they  would 
become  as  arid  as  the  desert  wastes  around  them.  The  semi-barbarous 
Himalayan  valley-dwellers,  who  in  their  habits  are  but  little  above 
their  domestic  animals,  are  experts  in  the  art  of  irrigation,  and 
have  nothing  to  learn  in  regard  to  it  from  Western  civilization.  Their 
implements  are  simple,  their  methods  of  construction  rude,  but  they  apply 
the  means  at  their  disposal  to  the  desired  end  in  a  manner  absolutely 
scientific,  and  the  results  show  their  skill  to  the  confines  of  the 
oases. 

It  is  marvellous  to  see  what  crops  are  obtained  from  land  that  is 

often  sandy  and  stony.    Such  luxuriant  grain-fields  I  have  seldom  seen 

elsewhere.     One  is  at  first  surprised  at  such  results  when  one  considers 

that  these  lands  have  been  constantly  under  cultivation  probably  for 

untold    thousands  of  years,  that   the  cultivators  have  not  at  their 

command  manure  and  other  fertilizers  such  as  are  used  in  Western  lands, 

and  that  they  harvest  their  grain  by  pulling  it  up  by  the  roots,  thus 

leaving  nothing  in  the  ground  to  nourish  future  crops. 

A  little  observation  reveals  the  secret  of  their  success.  The  sedi- 
ment brought  down  from  the  mountains  in  the  water  of  the  streams  is 
»  potent  fertilizer,  whioh  is  kept  constantly  applied  to  the  crops  from 
tbe  time  they  are  planted  till  they  are  ripe  for  the  harvest,  so  that  the 
ground  is  continually  enriched  rather  than  exhausted. 

One  of  the  most  interesting  features  of  the  Dras  and  Indus  valleys 
is  the  evidence  of  water-erosion  everywhere  to  be  seen.  Not  only  near 
the  present  level  of  the  rivers,  but  at  all  elevations,  even  to  the  moun- 
tain-tope several  thousand  feet  above,  the  granite  rocks  are  smoothed, 
rounded,  eroded  in  every  conceivable  manner  and  dented  with  pot-holes, 
showing  that  at  some  distant  period  they  were  subjected  to  the  action 
of  moving  water  carrying  stones.  Boulders  of  various  sizes  are  strewn 
about  at  all  levels,  honeycombed  in  the  most  remarkable  way,  some 
being  mere  shells  eroded  both  outside  and  inside. 

From  the  shapes  and  positions  of  the  pot-holes  and  erosions,  it  is 
evident  that  the  direction  of  the  currents  that  produced  them  was 
about  the  same  as  the  flow  of  the  two  rivers  at  the  present  time.  The 
erosions  are  seen  mostly  on  the  left  banks  of  these  rivers  or  west  sides 
of  the  valleys,  whioh  slope  away  from  the  rivers  much  less  precipitously 
than  the  right  or  east  sides.  The  explanation  of  this,  as  well  as  the 
question  whether  the  erosions  were  made  at  the  levels  where  they  now 
stand  by  water  flowing  thousands  of  feet  above  the  present  rivers,  or 
at  or  near  the  river-levels  and  afterwards  pushed  up  with  the  mountain 

8  2     ' 
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masses,  I  leave  to  those  better  equipped  with  geological  knowledge 
than  myself. 

Skardo  is  situated  in  an  amphitheatre  among  the  mountains  at  the 
point  of  entrance  of  the  Shigar  into  the  Indus  river,  and  is  surrounded 
by  imposing  peaks.  It  is  the  most  important  town  in  Baltistan,  being 
the  seat  of  residence  of  the  Tehsildar,  and  possessing  a  post-office, 
telegraph-office,  sub-treasury,  and  bazaar.  The  Government  maintains 
a  meteorological  station  with  mercurial  barometer  and  other  instru- 
ments, the  readings  of  which  at  8  o'clock  a.m.  are  daily  forwarded 
to  the  meteorological  offioe  at  Calcutta.  During  both  our  expeditions 
to  the  Chogo  Lungma  and  adjacent  glaciers  in  1902  and  1903,  this 
served  as  our  lower  station  for  the  calculation  of  altitudes,  and  the 
Government  official  kept  a  daily  record  of  readings  at  8  a.m.,  12,  and 
3  p.m.  for  us. 

A  short  distance  above  Skardo  the  Indus  is  crossed  in  a  flat  boat, 
and  a  large  basin  several  miles  in  diameter,  surrounded  by  mountains 
and  deeply  covered  with  sand,  has  to  be  traversed.  The  wind-storms, 
which  rage  here  almost  daily  in  the  afternoon,  have  driven  the  sand 
into  a  series  of  remarkable  sand-dunes.  These  take  the  shape  of  long 
elevated  ridges  and  hillocks,  surmounted  by  sharp  aretes  and  curling 
crests,  some  of  which  strongly  resemble  snow-oornices.  I  could  not 
perceive  that  these  last  actually  overhung  the  perpendicular,  though  I 
suspect  they  do  when  formed  in  damp  weather,  the  overhanging  por- 
tions afterwards  crumbling  and  falling  when  dried  by  the  burning  sun, 
as  loose  sand  was  seen  on  the  leeward  slopes  just  below  the  sharp  edges. 

The  sand  acts  like  snow  under  the  influence  of  the  wind,  and  the 
result  here  was  an  exact  counterpart  of  a  high  snow  region  exposed  to 
strong  winds.  The  tops  of  the  highest  of  these  hills  and  ridges  must 
have  been  300  feet  or  more  above  the  general  level  of  the  basin.  They 
were  composed  of  fine  white  sand,  whilst  the  lower  slopes  consisted  of 
coarse  sand  driven  into  wavelets  3  or  4  inches  deep,  and  from  3  to  12 
feet  in  length. 

From  here  the  route  leads  up  the  wide  Shigar  valley,  with  its  con- 
stant succession  of  villages  situated  on  fertile  alluvial  fans,  which 
radiate  from  the  openings  of  the  gorges  cleaving  the  mountain  barriers 
on  either  side.  The  Shigar  valley  is  renowned  for  the  quality  of  its 
apricots  and  mulberries,  which  are  delicious,  as  well  as  for  the  abun- 
dance of  its  grain.  The  village  of  Shigar  is  the  principal  grain  dep6t 
of  this  region,  and  there  we  purchased  the  large  supply  of  ata,  or  meal 
— some  4  tons — which  in  1903  was  required  to  feed  the  eighty-five 
coolies  who  accompanied  us.  The  ata,  which  had  to  be  forwarded  in 
skin  sacks  eight  to  ten  marches  to  us,  shrunk  about  20  per  cent, 
in  bulk  at  the  hands  of  the  coolies  who  carried  it.  As  we  paid  for  it 
in  advance  when  ordering  it,  the  burden  of  this  shrinkage  fell  upon 
us,  and  not,  as  should  have  been  the  case,  on  the  official  who  agreed  to 
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deliver  it  under  aeaL  One  finds  hnman  nature  mnoh  the  same  in  all 
parts  of  the  world.  Some  of  the  deyioes  resorted  to  by  these  primitive 
Asistics  to  oyerreaoh  wonld  do  credit  to  the  ingennity  of  their  more 
cinliEed  neighbours  of  the  western  world. 

In  order  to  reach  the  Basha  yalley,  at  the  head  of  which  Arandn 

Ho,  a  series  of  mahing,  mnd-laden  streams,  which  anastomose  with  one 

uodier  along  the  valley  bed,  has  to  be  crossed.    The  passage  of  these 

ii  mtde  by  means  of  a  primitive,  apparently  frail,  but  really  staunch 

cnft  called  a  zak.    This  oonsists  of  goat  skins,  usually  twenty-four 

11  number,  inflated  and  attached  by  woollen  cords  to  six  or  eight 

deoder  poles  placed  parallel  to  one  another.    It  is  buoyant,  and  breasts 

Ae  billows  of  the  most  turbulent  streams  in  safety.     It  is  managed  by 

I  arew  of  four  men,  armed  with  willow  or  poplar  poles  about  8  feet 

long,  with  whioh  they  push  it  with  considerable  skill  across  the  rapid 

cnmnts.     It  is  so  light  that  its  crew  can  easily  carry  it  to  any  desired 

fomt,  and   the  skins  can  be  deflated,  detached  from   the  poles,  and 

psdced  for  transport  in  a  short  time. 

As  it  has  no  floor  except  the  skeleton  of  poles,  the  passenger  must 
be  enefnl  where  he  treads,  or  he  will  find  himself  stepping  through 
iiio  the  water.  He  stoops  so  as  to  keep  the  centre  of  gravity  low, 
Wmcing  his  feet  on  two  poles  whilst  he  grasps  two  others  with  his 
hndt.  The  water  of  the  seething  torrents  washes  over  the  craft  when 
^nH  laden,  often  wetting  the  feet  of  the  passenger  to  the  angles;  but 
tUi  IS  an  incident  he  does  not  mind  so  that  be  gets  safely  over  the 
lifer.  The  embarkation  is  made  at  a  point  hundreds  of  feet  above  the 
kaffing-plaoe  on  the  other  side  to  allow  for  the  rapidity  of  the  current, 
lUoh  carries  the  zak  swiftly  downward.  As  only  five  or  six  persons 
on  be  carried  at  one  time,  several  hours  are  required  to  get  a  caravan 
ofsrariver. 

The  village  of  Arandu  lies  at  an  altitude  of  9500  feet,  on  an  alluvial 

naoe  directly  in  front  of  the  converging  snouts  of  the  Tippur  glacier 
n  the  ioath  and  the  Chogo  Lungma  on  the  west.  This  terrace  differs 
hm  the  other  fertile  oases  in  the  valleys  below  in  that  it  has  no  fruit 
tnes,  producing  only  grain  and  a  few  vegetables.  It  belongs  to  the 
Cppor  slope  rather  than  to  that  of  the  Chogo  Lungma.  It  may  be  an 
■Dnial  fan  washed  out  at  some  distant  period  from  the  Tippur  nullah  ; 
ht  it  seems  more  likely  to  be  the  termination  of  the  talus  sloping 
'nrnfrom  the  mountain,  which  forms  the  opening  wall  of  that  valley 

ft  the  weat.     This  talus  is  continuous  with  the  Arandu  terrace,  and 

»  sereral  hundred  feet  above  it  is  covered  with  grass  and  other 

^ptition. 

Aiandn  ia  a  small  village,  and  can  muster  only  about  thirty  coolies. 
bleadman  or  lambardar  accompanied  us  on  both  our  expeditions  to 
ieOhogo  Lungma,  in  charge  of  the  coolies  and  their  food.  His  moral 
4b  was  sot  modelled  after  the  strictest  Christian  ideals ;  and  on  one 
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oooadon,  when  sent  down  to  Arasdn  in  an  emergency  to  bring  up 
supplies,  althongh  he  knew  we  urgently  needed  all  he  oonld  get,  he 
did  not  hesitate  to  dispose,  at  a  good  prioe,  of  a  sheep  and  several  dozen 
eggs  and  fowls  charged  to  onr  aooonnt,  to  a  sportsman  whom  he  met, 
telling  ns  they  were  lost  in  the  snow. 

Still,  though  we  never  felt  we  oould  depend  on  his  loyalty,  through 
a  jadicious  mixture  of  coaxing  and  threatening  and  promises  of  a  good 
bakhshish  he  was  induced  to  remain  fairly  faithful  to  us,  and  proved 
really  useful  in  keeping  the  ooolies  up  to  their  work.  In  comparison 
with  the  nine  other  Basha  valley  lambardars,  we  came  to  regard  him 
almost  as  a  friend  and  a  pattern  of  Balti  morality.  The  last  attitude 
in  which  we  remember  him  was  that  of  prostration  before  us  at  the 
door  of  our  tent,  salaaming  and  touching  his  forehead  repeatedly  with 
bis  right  band  in  acknowledgment  of  the  reward  received  for  his 
devotion  to  our  cause. 

The  Tippur  glacier,  which  has  never  been  explored,  comes  down 
through  a  gorge  between  precipitous  rock  mountains  high  above  Arandu, 
and  extends  its  snout,  broken  into  s^racs  to  the  end  to  within  1846  feet 
of  the  village.  It  has  evidently  been  advancing  for  several  if  not  many 
years,  for  it  has  built  entirely  around  the  part  outside  the  gorge  a  high 
and  massive  terminal  moraine,  above  which  the  ice  towers  from  50  to 
100  feet,  and  against  which  it  crowds,  overhanging  it  in  many  places. 
At  the  extreme  end  and  at  one  other  point  the  ice  has  broken  over  its 
moraine  barrier,  and  a  line  of  s6racs  projects  halfway  down  the  side  of 
the  latter. 

The  top  of  the  moraine  at  the  nearest  point  to  the  village  is  415  feet 
above  it.  The  glacier  is  adding  to  the  moraine  at  a  rapid  rate,  dis- 
charging upon  it  constant  showers  of  boulders,  rocks,  and  sand  with  a 
thunder  which  resounds  through  the  air  day  and  night.  In  short,  this 
glacier  may  be  considered  at  present  to  be  in  an  aggressive  mood. 
Formerly  it  reached  considerably  farther  down  the  valley  than  now,  the 
old  terminal  moraine  being  covered  with  a  thick  growth  of  grass,  shrubs, 
willows,  and  tamarisks.      ' 

On  the  contrary,  the  snout  of  the  far  larger  Ghogo  Lungma  oolnes 
down  its  valley  without  fuss  or  noise  to  withii  1184  feet  of  Arandu, 
where,  on  a  level  with  the  latter  shelving  awaj  to  a  thin  edge,  it  dies 
out  like  a  spent  wave  almost  imperceptibly  on  t*ie  river-bed. 

The  Chogo  Lungma  glacier  runs  a  winding  course  neiurly  north  of 
west  from  Arandu  for  a  distance  of  30  miles  to  its  source  in  a  col  nearly 
20,000  feec  above  sea-level.  In  these  30  miles  it  rises  from  a  height  of 
9500  feet  at  Arandu  to  19,000  feet  at  the  base  of  the  col.  Its  width 
varies  from  about  a  mile  at  its  lower  end  to  about  2  miles  at  its  upper 
middle  portion.  For  convenience  of  description,  it  may  be  divided  into 
three  sections,  according  to  the  distinguishing  cbaraS^teristics  of  each. 

The  first  or  lowest  section  extends  from  the  end  ^f  the  snout  9  miles 
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upward  to  a  point  aboTe  the  first  beud.  The  surfaoe  of  this  section  is 
broken  ap  into  a  conftised  mass  of  pointed  hillooks,  highest  along  the 
meridian  line,  sharp  ridges,  aod  deep  ravioes.  It  is  so  thickly  covered 
with  mod,  sand,  granite,  oonglomerate,  and  shaly  detritns  of  every  size, 
from  small  fragments  to  hnge  bonlders  and  slabs,  that  ioe  is  scarcely 
feen,  and  where  it  does  appear  it  is  blaok  and  smntty.  Placed  suddenly 
upon  it,  one  could  imagine  one's  self  in  a  desert  of  torn  and  splintered 
rock  rather  than  on  a  glacier. 

What  becomes  of  the  immense  mass  of  d^ms  that  oovers  this  section 

to  its  very  end  it  is  difficult  to  conjecture.     One  might  suppose  that  its 

aocnmulation  would  long  ago  have  blocked  the  wide  valley  below  with 

a  wall  hundreds  of  feet  high,  and  buried  the  village  of  Arandu  deep  out 

of  Bight ;  but,  little  evidence  of  such  accumulation  is  seen,  and  the  fair 

fields  of  Arandu  still  lift  their  luxuriant  burden  of  grain  to  the  breezes, 

imharmed  by  the  threatening  monster  above.     There  is  do  terminal 

moraine  worth  mention,  only  a  few  insignificant  stone-heaps  just  beyond 

the  end  of  the  snout,  left  by  the  receding  ice — a  great  contrast  to  the 

huge  moraine  enveloping  the  snout  of  the  neighbouring  Tipper  glacier. 

The  snout  itself  projects  from  the  glacier  bed  between  the  mountains 

like  a  gigantic  stranded  whale,  its  naked,   slopiug,  glistening,  black 

flank,  at  first  some  200  feet  high,  tapering  down  to  a  small  point. 

Some  distance  up  on  its  side,  near  where  it  leaves  the  right  lateral 

moraine,  a  good-sized  river  flows  out  from  under  it,  which  follows  its 

e)ge  nearly  to  its  end,  and  then  turns  across  the  stone-strewn  interval 

towards  Arandu,  beyond  which  it  joins  the  stream  corning  down  on  the 

opposite  side  from  the  Kero  Lungma  to  form  the  B  isha  river. 

This  section  of  the  glacier  has  dwindled  greatly  from  its  former 
volume.  Colonel  Godwin  Austen  says  that  in  1862  the  ico  was  en- 
enmchlug  on  the  Arandu  terrace.  Now  it  nowhere  touches  it,  and  has 
receded  to  a  point  1184  feet  west  of  the  village.  The  signs  of  recession 
below  the  end  of  the  snout  are  so  faint,  that  one  could  not  judge  from 
them  that  more  than  a  slight  diminution  in  its  actual  length  has 
occurred  in  recent  year^,  but  immediately  one  ascends  the  glacier  the 
evidence  is  more  pronounced.  A  quarter  of  a  mile  above  the  end  the 
side  of  the  snout  has  receded  more  than  200  feet  from  the  high  right 
lateral  moraine. 

On  scoount  of  the  broken  and  crevassed  surface  of  the  lower  section 
of  the  glacier  and  the  steepness  of  the  mountain  walls  on  the  right  bank, 
the  only  way  to  asoend  it  is  to  cross  over  it  from  Arandu  to  the  left 
bank,  and  for  the  next  14  miles  to  follow  the  detritus-strewn  space 
between  the  former  lateral  moraines  and  the  present  ones.  Here  the 
recession  is  very  marked.  The  ice  now  lies  at  distances  of  .^O  to  60n 
leet  from  the  original  bank,  consisting  of  the  mountain  flanks,  which  are 
Unded  by  large  primary  moraines. 

Between  these  and  the  moraines  adjoining  the  ice  is  a  system  of 
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ooDsidenble  interrmk.     At  one  place  I 

this  kind.    From  these  we  mmj  iaier  (1)  thst  As 

going  on  for  a  long  time,  ss  is  shown  faj  As  CmI  thst  tfas  ] 

some  of  the  seoondsij  moraines  are  cofsted  with  Tsgetetioa  and  trees ; 

(2)  that  there  hare  heen  periods  of  arrest  in  this  proeess  when  the 

glacier  was  stationarj  or  slightljadTancing^dnringwhiAtha  secondary 

moraines  were  formed ;  (3)  that  the  glaeier  is  stiD  retrasting,as  the  ice 

slants  sharplj  hack,  and  in  some  places  has  melted  entiiely  away  from 

the  moraines  last  formed. 

Jnst  below  the  npper  end  of  this  section  awnD-marfced  motaine  rises 
on  the  shoulder  of  a  moontain  spar  move  than  100  feet  above  the  level 
of  the  ice  opposite.  To  build  this  motains^  tha  sm&ce  of  the  glacier 
must  hsYo  been  from  150  to  200  feet  higher  than  at  present.  This 
represent^  an  important  diminntion  of  the  glaeier  in  thickness  as  well 
as  in  width.  At  no  point  in  this  section  was  it  adTsnoing  or  crowding 
its  left  lateral  moraines,  bat  eTerywhere  receding  from  them. 

At  one  place  in  the  lower  part  of  the  second  section,  for  a  distance 
of  more  than  1500  feet,  the  ice,  which  in  1902  had  receded  from  the 
lateral  moraine,  in  1903  was  pressing  hard  against  and  oreriapping  it, 
owiDg  probably  to  the  increased  thrast  of  the  large  branches  opposite 
sent  down  from  the  Haramosh  range. 

At  some  points  the  lateral  moraines  sie  high  and  ma8BiTe,at  others 
small.  The  height  of  one  was  measared  at  115  feet  on  the  shorter  side 
next  the  mountain,  and  others  most  have  been  150  feet  or  more.  In 
several  places  moraines  were  being  formed  along  the  sides  of  hnge  ice- 
walls,  the  process  being  the  same  as  the  formation  of  tali  at  the  bsse  of 
monntain  precipices.  In  this  case  the  <2Artt  near  the  edge  of  the 
glacier  is  set  free  by  the  melting  of  the  ice,  and,  falling  down  the  sloping 
side,  accnmnlates  in  a  moraine  at  the  base. 

Here  and  there  along  the  left  bank  of  the  first  and  second  sections 
of  the  glacier,  examples  oocnr  of  the  sand,  grass,  flower,  or  bash  covered 
maidans  often  seen  on  the  sides  of  Himalayan  glaciers.  These  are  level 
or  gently  inclined  meadows  lying  between  the  mountain  slopes  and 
the  lateral  moraines. 

They  are  found  at  places  where  the  slopes  recede  from  the  glacial 
bed,  at  the  entrance  of  side  valleys,  and  at  the  confluence  of  glaciers, 
where  the  lateral  pressure  is  not  great  enough  to  force  the  glaciers 
against  the  mountain  walls.  The  moraine  barriers  usually  ran  in 
a  straight  line,  except  at  the  junction  of  glaciers,  where  pressure  may 
cause  them  to  be  formed  on  a  curve. 

The  maidans  are,  as  a  rule,  free  from  stones,  and,  if  at  the  entrance 
of  side  valleys,  may  have  small  clear  streams  running  through  them, 
hence  they  afford  convenieDt  and  safe  places  for  camping  purposes. 

In  those  I  have  examined  no  moraine  deposits  have  been  fonnd  on 
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.  r».  —  UARAM«»$U  r:LAJ  lEtl  AT  IT3  ENTRANCE  INTO  THE  CIIOOO  LUNi^MA,  MOLST  IJAUA- 
VOSH^  24,270  FLKT,  11  JMLES  AWAY  AT  KXTSiKlIB  LEFT,  IN  BACKGROrNn  BKAHTX- 
FOi  SNOW-NEEDLKii  OF  INta'^S-NAaAK  WATKKgHED,  V&AK  KO.  4,  22,** iO  t'EKT  UKltt, 
IJT  rB<^.»NT  OF  rr  IUICK  »I'LH  ENDISG  IJf  liOCR.  PEAK  KAMED  CHoGQ  Ll'XrtMA  HIS^FKL- 
HORV,  15^537  FEET,  UN  WHICH  IS  SKKN  LAYE«  OF  BLACK  HLATE  LVINU  OVIiK  THE 
GUAMTE.      BAit   CAM  I'   ON    SNOW-FLECKED   SLOPE   AT   END, 
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the  mountain  dopes  at  the  foot  of  which  they  lie,  and  which  themtelyee 
are  often  ooyeied  with  gxaM  and  flowen  continnoaa  with  thoee  of  the 
nuddAD.  Nor  haa  anoh  depoeit  been  found  npon  or  in  the  rich  alluvial 
rarfaoe  of  many  of  the  maidans  or  the  sandy  surface  of  others.  The 
first  evidence  of  moraine  deposition  is  seen  in  the  sharply  defined 
enclosing  moraines,  which  overlie  the  maidan  snrfaoe  as  extraneous 
itractnTee. 

These  facts,  together  with  the  important  one  that  the  maidans  may 
lie  covered  with  a  Inxnriant  growth  of  grass,  flowers,  or  bushes,  while 
I  the  enclosing  moraines  may  be  destitnte  of  any  vegetation,  point 
to  the  oondnsion  that  the  maidans  were  formed  like  any  other 
terraces  at  a  time  antecedent  to  the  formation  of  the  moraines,  and 
that  the  latter  were  superimposed  on  their  edges  at  a  later  period, 
probably  curtailing  their  area  to  a  considerable  extent. 

These  maidans  must  not  be  confounded  with  the  spaces  strewn  with 
rock  dthru  lying  between  primary  and  secondary  lateral  moraines. 

The  second  section  extends  upwards  for  13  miles,  to  a  mountain  wall 
ibore  the  entrance  of  the  Haramosh  glacier,  where  the  Chogo  Lungma 
■akes  a  short  turn  to  the  south-west.  This  may  be  called  the  section 
d  medial  moraines,  of  which  there  are  six  well-marked  ones,  some  of 
tte  larger  presenting  several  distinct  ridges,  which,  if  counted  as  separate 
■oraines,  would  swell  the  number  to  between  fifteen  and  twenty. 

At  the  beginning  of  this  section,  white  ice  first  appears  in  the  shape 
of  a  vast  white  tongue  extending  downward  from  above  along  the 
niddle  of  the  glacier.  This  is  flanked  by  dark  medial  moraine-bands 
hearing  the  detritus  already  mentioned.  Opposite  the  peak  Eupultung 
King,  owing  to  some  cause  which  is  not  apparent,  the  moraines,  which 
ii  i^aoes  rise  from  60  to  150  feet  above  the  white  ice,  sink  to  the  general 
hfd  and  lose  their  identity,  joining  together  to  form.the  chaotic  structure 
Mn  lower  down,  the  white  ice  disappearing  from  view. 

As  the  glacier  is  ascended,  two  bands  of  white  ice  appear,  separated 
hj  a  huge  moraine,  the  second  originating  in  the  Haramosh  glacier,  the 
largest  branch  of  the  Chogo  Lungma.  Throughout  the  second  section 
the  edges  of  the  glacier  are  much  broken  and  crevassed,  owing  to  the 
entrance  of  branch  glaciers  on  both  sides,  the  crevasses  being  com- 
paratively  short,  and  running  in  various  directions  according  to  the 
pnsBure.  To  find  one's  way  from  the  bank  through  the  labyrinth  of 
molting  s6racs  to  the  white  ice  in  the  middle  requires  considerable 
aunmtaineering  skill,  but  once  gained,  the  latter,  being  fairly  smooth 
«d  free  from  large  crevasses,  affords  a  safe  passage  to  the  end  of  the 
lection. 

The  bend  of  the  glacier  to  the  south-west  forms  a  good-sized  basin, 
into  which  open  five  large  feeders  of  the  great  stream  below,  bearing 
aomewhat  the  relation  to  it  that  the  spread  fingers  do  to  the  palm  of 
the  band.     Four  of  these  we  explored  to  their  sources. 


2r»4     FROM  SRTNAGAR  TO  THE  SOURCES  OF  THE  CHOOO  LUNOMA  GLACIER. 

Projecting  well  into  thie  basin,  adjacent  to  the  Haramoeh  glacier  on 
the  west,  is  a  rock  promontory,  the  end  of  a  ragged  spur  sent  off  from 
the  splendid  so-oalled  Indus  Nagar  watershed,  peak  No.  4,  the  most 
beautiful  snow-needle  I  have  anywhere  seen.  From  this  promontory 
rise  two  rock  summits,  one  of  whioh  so  strongly  resembles  the  Eiffelhom 
at  Zermatt,  as  seen  from  the  Gomer  glacier,  that  we  christened  it  the 
Chogo  Luiigma  Kiielhom.  Although  a  pygmy  in  comparison  with  the 
peaks  around  it,  it  is  a  giant  as  compared  with  the  Zermatt  peak,  having 
an  altitude  of  15,337  feet  to  the  latter's  9017.  This  summit  is  peculiar  in 
that  a  wide  band  of  black  slaty  rock  is  superimposed  from  bottom  to 
top,  on  the  granite  of  which  it  mainly  conBists,  We  scaled  this  several 
times  during  both  seasons,  and  built  a  cairn  on  its  summit,  in  whioh 
records  were  left. 

On  this  promontory  we  established  our  base  camp  during  the  seaiODS 
of  1902  and  1903,  and,  as  both  summers  were  stormy,  we  spent  con- 
siderable time  here.  It  afforded  an  excellent  point  from  which  to  study 
the  region  and  the  medial  moraines.  llecorJs  were  also  deposited  in  a 
caim  built  at  this  camp. 

The  large  Haramosh  glacier  sweeps  down  nearly  at  a  right  angle 
upon  the  Chogo  Lungma  with  a  thrust  so  great  that  the  latter  is  pushed 
over  towards  its  left  bank,  and  the  Haramosh  turns  to  the  right  Id  a 
wide  curve  and  crowds  itself  in  on  the  right  of  tbemain  stream,  forming 
tbenceforth  nearly  half  the  width  of  the  glacier,  and  preserving  its 
identity  to  the  middle  of  the  second  seotion. 

The  detritus  borne  along  on  the  left  edge  of  the  Haramosh  glacier 
forms,  at  the  line  of  junction  with  the  t'hogo  Lungma,  a  large  moraind 
in  the  middle  of  the  glacier,  which  is  pushed  high  up  above  the  aur* 
rounding  level  by  the  lateral  pressure  of  the  two  streams.  Where  the 
glaciers  tirst  come  together,  the  moraine  is  not  very  pronounced,  but  it 
becomes  more  so  as  they  descend.  The  granite  of  which  it  is  composed. 
has  a  reddish  colour  from  tlie  iron  it  contains.  About  a  mile  below  tbd 
junction  of  the  two  glaciers,  another  medial  moraine  of  black  d^brm 
springs  up  by  the  side  of  the  former  without  traceable  origin,  and  after 
a  short  distance  increases  in  size  and  height,  risiog  150  feet  or  more  from 
the  general  level  until  it  quite  overshadows  the  Haramosh  moraine^ 
though  it  nowhere  reaches  more  than  half  the  %vidth  of  the  latter 

It  is  cleft  by  enorraons  transverse  crevasses.     Below  the  Bd 
branch  these  two  moraines  coalesce  and  present  a  uniform  dark  col 
sinking  nearly  to  the  level  of  the  white  ice.     The  detritus  on  the  rij 
side  of  the  Haramosh  glacier  with  that  from  the  tributaries  below,  foriiMI^ 
a  wide  right  medial  moraiDo  belt  with  several  moraines,  whilst  that  fix>i 
the  left  side  of  the  basin  and  left  tributaries  forms  ft  left  medial  mormi 
mi^eh  narrower  than  the  belt  on  the  right. 

The  greater  part  of  the  delfriB  of  the  left  moraine  appears  to  be  em 
out  on  the  side  to  form  the  giant  lateral  moraines  there  seen,  but  sufiicieni 
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is  left  with  that  of  the  right  oentral  ones  to  conoeal  the  ioe  of  the  lowest 
section  entirely  from  view. 

The  medial  moraines  mark  the  oonrse  of  the  ice-onrrents  caused  by 
the  entrance  of  tribatary  glaciers  and  the  conformation  of  the  bed  of 
the  main  stream.  These  currents,  which  are  complicated,  would  make 
an  interesting  study  for  one  who  had  time  to  devote  to  mapping  them. 
Above  the  Biffel  promontory,  one  black  moraine  originating  under  a 
mountain  on  the  right  bank  pushes  diagonally  across  the  glacier  some 
3  miles  to  join  the  left  latero-medial  moraine. 

Opposite  Biffel  camp  a  large  depression  occurs  in  the  j^lacier,  the 
nirface  of  which  here  is  much  cut  up  by  crevasses.  In  the  centre  of 
this  there  is  a  good-sized  lake  with  streams  running  into  and  out  of  it. 
This  presented  the  same  appearance  in  1903  as  in  1902,  and  will  probably 
continue  to  exist  until  the  movement  of  the  glacier  opens  an  outlet  in 
its  bed. 

The  Haramosh  glacier  runs  south  by  west  from  the  Chogo  Lungma 
11  miles  to  the  base  of  the  steep  flanks  of  Mount  Haramosh  (24,270  feet), 
where  it  ends  in  a  long  snow-covered  ice-field  or  pass  seamed  with  wide 
erevasses,  which  dips  down  steeply  on  the  other  side  to  a  valley  leading 
to  the  Indus.  The  height  of  this  pass  is  17,412  feet.  As  its  discoverers, 
▼e  named  it  the  Amar  Singh  La,  after  General  Baja  Sir  Ainar  Singh, 
LC.S.I.,  of  Kashmir.  The  scenery  here  is  of  the  wildest  and  most  sublime 
description,  whole  mountain  slopes  presenting  a  chaos  of  glittering 
ice-falls. 

The  third  section  of  the  Chogo  Lungma  comprises  the  remaining  8 
miles  to  the  col.  In  this  distance  the  glacier  rises  oOOO  feet,  from 
14,000  to  10,000,  and  is  walled  in  by  impressive  mountains  from  21,000 
to  24,500  feet  high,  whose  ice-clad  sides  rise  sharply  from  it.  Here 
moraines  and  rock  debris  cease  to  be  prominent,  their  place  being  taken 
by  a  broken  surface  of  seracs  and  icefalls,  and  higher  up  by  n/'V  and 
driven  snow. 

The  seracs  begin  at  BiiSel  promontory  and  continue  for  about  a 
mile,  spreading  halfway  across  the  glacier.  They  are  largest  and 
most  broken  near  the  right  bank.  Two  other  series  occur  above,  rising 
90  steeply  as  to  constitute  ice-falls.  Wide  crevasses  of  unmeasured 
'lepth  exist  over  the  whole  of  this  portion,  in  some  places  in  great 
numbers,  in  others  more  scattered.  These  crevasses  do  not  run  trans- 
versely from  bank  to  bank  as  at  one  place  on  the  Biafo  glacier,  but  take 
every  direction,  often  ending  in  huge  ice-caverns.  This  indicates 
irregularity  of  the  glacial  bed.  The  general  effect  of  the  second  ice-fall, 
about  3  miles  above  Biffel  promontory,  is,  however,  that  of  trans- 
verse terraces  rising  above  one  another. 

This  section  is  not  easy  to  ascend.  In  addition  to  the  steepness  of 
the  gradient  and  the  effect  of  altitude  on  the  system,  one  has  to 
thread   one's  way  through   the  pathless  labyrinth  of  seracs,  neither 
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a  very  easy  nor  safe  operation^  to  oontend  with  soft  snow  which  inoreases 
in  quantity  as  one  asoends,  till  near  the  ool  it  reaches  a  depth  of  over  3 
feet,  endure  the  homing  heat  of  the  snn  in  clear  weather,  and  cold  Yrinds 
and  ontting  sleet  in  fonl ;  camp  on  the  glacier  in  soft  snow,  with  a 
temperature  falling  perhaps  to  zero,  and,  worst  of  all,  oontend  with 
the  unwillingness  of  coolies  to  proceed,  without  whose  aid  nothing 
can  he  accomplished,  running  the  almost  certain  risk  of  being 
forced  back  by  them  or  of  being  deserted  and  left  helpless  in  the 
snow  in  case  the  weather  becomes  threatening. 

This  is  the  forhiative  basin  of  the  glacier,  an  elevated  savage 
wilderness  of  snow,  ice,  and  rook.  Here  the  snow  collects  with  every 
storm  throughout  the  year  till  it  lies  many  feet  deep  on  the  solid  ice 
beneath,  to  which  it  freezes,  and  whose  volume  it  helps  to  swelL  Large 
hanging  glaciers  pour  down  their  ice  contingent  in  tumultuous  con- 
fasion  to  add  to  the  masses  below,  while  the  precipitous  mountain 
flanks  hurl  down  snow  and  ice  avalanches  of  enormous  size  with  a  force 
which  causes  the  earth  to  tremble,  and  a  thunder  which  is  heard  for 
miles.  Avalanches  here  are  constantly  falling,  and  constitute  an 
element  of  danger  which  has  to  be  reckoned  with  in  every  move  that  is 
made. 

Near  the  head  of  the  glacier  we  narrowly  escaped  the  largest 
avalanche  it  has  ever  been  my  fortune  to  see.  The  width  of  the  glacier 
at  this  point  is  about  a  mile,  the  surface  strongly  undulating,  and 
the  mountain  slopes  on  both  sides  extremely  steep.  As  we  passed 
along  the  middle  of  the  glacier  in  front  of  one  threatening  wall  we 
tried  to  hurry  the  coolies,  whose  movements,  as  usual,  were  of  the  most 
leisurely  character.  They  gave  little  heed  to  our  admonition,  and 
would  not  quicken  their  pace. 

The  last  coolie  had  passed  the  wall  by  only  ten  minutes,  when  we 
were  startled  by  an  ominous  roar  behind.  Looking  around,  we  saw 
what  seemed  to  be  the  whole  mountain-side  in  motion.  The  huge 
curling  corDice  that  had  graced  its  brow  and  excited  our  fears  had 
broken  loose.  Vast  masses  of  snow  and  solid  ice  were  sliding  down- 
ward, rolling  oyer  one  another,  leaping  through  the  air,  and  smashing 
themselves  against  the  rocks  with  hissing,  growlings,  and  crashings,  as 
if  all  the  demons  of  the  infernal  regions  were  expending  their  wrath  on 
that  mountain  wall.  Thick  clouds  of  snow-dust  were  thrown  hundreds 
of  feet  in  the  air. 

As  the  mass  struck  the  glacier  it  seemed  to  hesitate  a  moment, 
then,  gathering  head,  with  a  high  swelling  front  at  least  half  a  mile 
wide,  it  shot  across  the  glacier  regardless  of  undulations  and  gradients, 
leaving  in  its  train  a  chaos  ihat  must  be  seen  to  be  appreciated,  till  it 
finally  expended  its  force  well  over  towards  the  farther  side  of  the 
glacier.  The  cloud  of  snow-dust  raised  by  it  rolled  majestically  onward 
till  it  was  dissipated  on  the  heights  opposite.     The  forces  of  nature 
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uttODg  these  grei^t  monntftms,  when  dormant,  pass  unobeeryed,  bat  when 
aroiued  to  action,  be  they  thoee  of  air,  ¥rater,  rook,  or  anow,  the  effects 
are  indescribably  anUime  and  awe-inspiring. 

Five  miles  from  the  col  the  last  and  highest  tributary  of  the  Chogo 
Lnogma  enters  it  from  the  south  with  a  great,  mnoh-broken  ioe-fall,  the 
oonflnence  of  the  two  forming  a  large  slanting  basin,  the  middle  of 
whioh  lies  at  an  altitude  of  abont  16,000  feet.  This  glacier  is  about 
a  mile  wide  and  6  miles  long.  It  is  deeply  covered  with  snow,  as  are 
the  monntains  aronnd  it,  which  discharge  from  both  sides  upon  it 
tTslanches  that  sweep  its  whole  width.  It  is  seamed  with  crevasses, 
•ome  of  which  extend  from  one  bank  to  the  other.  It  ends  in  a  snow- 
col  above  19,000  feet  in  height,  beyond  which  valleys  descend  towards 
the  Indns  and  Oilgit. 

From  the  entrance  of  this  tributary  to  the  base  of  the  terminal  col, 
5  miles  distant,  the  Chogo  Langma  consists  of  a  series  of  vast  rounded 
ioe>hillocks  slanting  sharply  up  to  the  monntains  at  the  sides  and 
ming-  steeply  above  one  another,  their  surfaces  broken  by  yawning 
iee-cavems,  and  deeply  covered  with  snow.  The  ascent  here  is  very 
fiitigning,  resembling  that  of  a  stiff  snow-mountain.  The  col  itself 
crowns  a  massive  ice -wall  rising  sharply  from  the  glacier  to  an 
tttimated  height  of  800  feet  above  it.  The  col  is  nearly  20,000  feet 
ibove  sea-level.  The  continuity  of  the  wall  is  broken  by  ice-falls  and 
bezgschmnds,  and  its  whole  surface  is  covered  with  a  thick  mantle  of 
soft  snow.  We  named  this  the  Pratap  Singh  Col,  in  hononr  of  His 
ffighness  the  Maharaja  of  Kashmir  and  Jammu. 

In  August,  1902,  after  much  trouble  with  our  coolies,  who  were 
disheartened  by  the  steep  gradient  and  depth  of  the  snow,  we  succeeded 
IB  reaching  the  base  of  this  wall,  and  camped  at  a  height  of  18,995  feet 
with  the  intention  of  climbing  it.  In  the  afternoon  we  out  steps  up 
the  lower  half,  intending  to  make  the  ascent  the  next  morning.  At 
daylight  clouds  and  mist  began  to  roll  over  the  col,  and  by  seven  o'clock 
it  was  entirely  obscured  from  view.  The  barometer  fell  rapidly,  and, 
u  a  storm  was  evidently  on,  we  struck  tents  and  beat  a  retreat  to  a 
camp  at  15,096  feet,  six  hours  below,  on  a  mountain-side.  . 

By  ten  o'clock  snow  was  falling  thick  and  fast.  At  one  we  pitched 
oor  tents  in  4  inches  of  snow  on  the  stone  terraces  we  had  previously 
built  out  from  the  rather  steep  slant  for  this  purpose.  That  storm 
lasted  sixty  hours  without  interruption,  duriog  which  time  it  kept  us 
oocnpied  in  clearing  away  the  snow  from  and  about  the  tents  to  prevent 
their  collapse.  The  next  morning  the  fifty-five  coolies  who  were  with 
M  deserted  in  a  body,  returning  to  the  base  camp,  and  left  us  alone 
with  the  camp-servants  to  weather  the  storm.  After  the  storm  had 
ceased  forty  of  them  returned,  having  been  sent  back  by  the  lambardar. 
A  few  days  later  the  porters  and  two  coolies  went  up  to  bring  down 
the  Mummery  tents  we  had  left  behind  with  the  intention  of  reluming. 


258     FROM  SEINAGAR  TO  THE  SOURCES  OF  TflE  CHOGO  LUKGMA  GLAaER, 

These  were  found  burieil  under  5  feet  of  new  sbow.  Tlie  depth  of  the 
snow,  the  latenesB  of  the  eeaeon,  and  the  danger  from  avalanches  pre- 
vented our  retnrumg  to  the  col  that  season.  During  the  stormy  sumxuer 
of  1*J03,  there  was  bo  much  snow  on  the  glacier  above  17,000  feet  that 
we  did  not  attempt  to  revisit  it,  knowing  it  won  Id  be  impoesible  for 
loaded  ooolies  to  reaeh  its  base. 

In  1902,  when  we  made  the  terraces  for  the  camp  here  aeen,  the 
mountain-side  for  1000  feet  above  was  free  from  snow.  In  Jnly,  1903, 
the  camp  site  was  covered  with  avalanche  dRtrii,  Our  tent  terraces 
and  a  strong  stone  cairn  we  bnilt  just  above  had  been  swept  awaj  hj 
avalanches,  resnlting  from  the  onnanal  accnmnlatlon  of  snow  during 
tho  winter. 

The  upper  section  of  the  Obogo  Lungma  is  bounded  on  the  north 
by  a  maaaive  mountain  wall  covered  with  ice,  leading  up  to  three 
splendid  snow  summits^  the  highest  of  which,  over  24,500  feet, 
dominates  the  whole  region.  Taking  advantage  of  a  series  of  fine  days 
in  August,  1903,  we  pushed  our  camp  to  a  height  of  19,358  feet  on  the 
much'broken  snow-flank  of  the  first  peak.  On  August  1 2,  after  soaling 
the  first  two  peaks  having  altitudes  of  21 ,500  and  22,567  feet  respectively, 
the  two  guides,  Petigax,  Savoie,  and  myself  succeeded  in  reaching  a 
point  on  the  south-west  arete  of  tho  third,  23,394  feet  in  altitude,  from 
which  wo  had  a  wonderful  view,  three-quarters  of  a  circle  in  extent, 
upon  a  billowy  mass  of  glaciers,  valleys,  mountain  ranges,  and  peaks 
of  every  shape  and  height.  The  Pratap  Singh  col  beneath  our  feet,  at 
the  head  of  the  Chogo  Lungma,  was  seen  to  be  the  beginning  of  a  snow 
past},  named  by  hs  the  Pratap  Singh  La,  that  runs  for  some  distance 
between  high  snow-peaks,  and  then  suddenly  drops  down  to  a  glacier 
that  slopes  gently  away  to  a  rook  valley  leading  apparently  toward 
Nagar.  This  route  to  Nagar  would  not  be  available  to  travellers  on 
account  of  its  mountaineering  difficulties,  and  no  ooolies  could  be  induced 
to  pass  the  Pratap  Singh  La. 

To  do  jastioe  to  the  remaining  branches  of  the  Chogo  Lungma  would 
require  an  evening.  They  have  their  origin  in  high,  wild,  riven,  and 
snow^^overed  rock  basins,  fall  sharply,  are  split  up  by  deep  crevafiaes 
into  ioe-falls  and  seraos,  and  bring  down  immense  quantities  of  mountain 
d^m8  to  the  main  glacier.  Some  of  them  are  beautifully  marked  by 
moraines. 

The  southern  branches,  coming  from  higher  and  more  snowy 
mountains,  are  larger  than  those  on  the  north  side,  and  are,  apparently, 
not  receding.  Several  of  the  northern  branches  have  receded  greatly, 
and  some  of  the  smaller  ones  have  entirely  disappeared.  One  of  tha 
large  tributaries,  the  Bolucho,  has  ceased  to  have  any  connection  with 
the  Chogo  Lungma,  having  retreated  some  distance  up  its  valley,  leaving 
its  bed  covered  with  a  chaos  of  granite  d^hrU.  Two  large  moraines  on 
the  mountain-sides  at  the  valle;  opening  show  that  the  ice  mutt  formerly 
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durk  akin  showed  slight  leddomng  of  nose  and  oheeks,  bat  nothing 
more.  The  Enropeans  of  the  party  shed  the  ontiole  of  their  finoes  every 
three  or  four  days.  This  suggests  that  the  application  of  burnt  oork  to 
the  faoe  might  prove  an  efficient  protection.  We  tried  this  for  one  day, 
after  our  faces  had  been  painfully  bnrned,  and  thoaght  the  skin  felt 
oooler  for  it;  but  the  disadvantages  of  this  preventive,  in  the  absence  of 
water  to  wash  it  off  with,  were  snch  that  we  did  not  repeat  it. 

The  actual  temperature  of  the  sun's  rays  may  be  judged  from  the 
following  figures.  The  maximum  temperature  taken  with  the  black- 
bulb  solar  thermometer  on  the  only  ten  available  clear  days  between 
July  18  and  August  17, 1903,  at  altitudes  from  14,067  to  18,811  feet, 
ranged  from  183®  to  204®  Fahr.,  the  corresponding  shade  tempera- 
tures ranging  from  47®  to  60®  Fahr.  The  average  of  these  ten  observa- 
tions gives  190*75®  Fahr.  in  the  sun  and  56*4®  Fahr.  in  the  shade. 

Compare  these  with  the  highest  sun  and  shade  temperatures  recorded 
during  the  summer  of  1903  at  two  stations  not  much  above  sea-level  in 
the  plains.  The  figures  were  kindly  given  me  by  Sir  John  Eliot,  m.a., 
F.B.S.,  K.C.S.I.,  Meteorological  Reporter  to  the  Government  of  India  and 
Director-Oeneral  of  Indian  Observatories.  At  Alipore,  near  Calcutta, 
the  highest  sun  temperature  was  161*9®  Fahr.  on  May  22,  the  shade 
temperature  being  106*2®  Fahr.  At  Lahore  the  highest  sun  temperature 
was  172*6  Fahr.  on  May  31,  the  shade  being  113®  Fahr.  The  highest 
recorded  sun  temperature  at  these  two  representative  stations  in  the 
plains  was  therefore  10*4®  lower  than  the  lowest  maximum  above 
14,000  feet,  and  31*6''  lower  than  the  highest. 

The  obvious  deduction  from  these  figures,  and  also  from  the  physio- 
logical effects  stated  above,  borne  out  by  other  observations,  which 
want  of  time  forbids  me  to  cite  here,  is,  that  the  higher  the  altitude 
and  the  thinner  the  air,  the  greater  the  energy  with  which  the  sun's 
rays  strike  the  earth.  The  sudden  change  from  great  heat  by  day 
to  severe  frost  at  night  is  undoubtedly  an  important  factor  in  the  rapid 
disintegration  which  is  taking  place  in  the  exposed  rocks  of  these  high 
Asiatic  mountains.  Nearly  all  the  surface  rocks  of  the  mountains 
I  have  climbed  in  Baltistan  have  been  found  rotten  and  crumbling, 
the  constituents  of  the  sandstones  and  quartzites  in  particular  having 
often  BO  lost  their  cohesion  that  they  could  be  rubbed  to  sand  between 
the  fingers. 

The  temperature  of  204^  Fahr.  was  registered  at  an  altitude  of 
17,322  feet,  the  shade  temperature  being  56®  Fahr.  I  do  not  consider 
this  temperature  abnormally  high.  The  same  figure  was  recorded 
at  about  the  same  altitude  in  1902.  It  will  be  noticed  that  our 
maxima  were  obtained  the  latter  half  of  July  and  the  first  half  of 
August,  at  a  time  when  the  sun's  rays  had  passed  their  greatest  power, 
and  that  the  much  lower  maxima  at  Alipore  and  Lahore  were  actually 
the  highest  records  of  the  whole  summer.    On  June  14,  1903,  the  sun 
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tempoTatiue  at  Shigur,  at  an  altitude  of  abont  8500  feet,  was  206^  Fahr. 
I  have  no  doabt  that,  ha^  the  weather  been  more  favonrable,  so  ihat 
observations  oonld  have  been  taken  at  high  altitudes  in  Jnne  and  early 
in  July,  still  higher  readings  wonld  have  been  obtained.  The  thermo- 
meter nsed  was  oompared  and  foand  to  correspond  with  the  most 
Tellable  one  at  tbe  Ooremment  station  at  Lahore. 

The  tree-gprowth  in  the  Chogo  Lnngma  valley  is  scanty,  consisting 
chiefly  of  willows  and  cedars,  and  these  are  found  only  on  the  north  or 
left  side.  Willows  oease  at  a  height  of  about  11,600  feet,  while  cedars 
are  scattered  orer  the  mountain  slopes  to  about  12,800  feet.  We  found, 
out  up,  and  used  for  fuel  many  cedar  trunks  which  had  lain  prostrate  for 
an  unknown  period,  larger  than  those  of  most  of  the  trees  now  growing. 
The  coolies,  when  not  otherwise  employed,  were  kept  busy  in  trans- 
porting the  fuel  so  obtained  to  our  base  camp  above  tree-growth. 

Besides  trees  there  is  a  species  of  bush,  the  name  of  which  I  do  not 
know,  which  is  found  to  a  height  of  14,400  feet,  though  stunted  above 
13,000  feet.  This  at  its  best  attains  a  height  of  10  to  12  feet.  Its 
wood  is  hard,  and  it  makes  a  much  better  fuel  than  the  willows  and 
oadan.  Grass  and  some  Alpine  flora  are  found  to  about  15,000  feet  in 
fcroured  spots.    Above  this  is  the  domain  of  rock  and  ice. 

Let  us  assume  the  snow-line  to  be  at  the  altitude  where  the  ordinary 
winter  accumulation  of  snow  remains  on  the  ground  at  all  seasons 
of  the  year.  The  determination  of  this  line  is  difficult  in  a  region  like 
that  around  the  Chogo  Lungma,  split  up  into  irregular,  ragged,  towering 
peaks  and  deep,  tortuous  valleys.  Many  of  the  mountains  far  above 
flie  snow-line  have  such  sharp  slants  and  perpendicular  faces  that  snow 
will  not  lodge  on  them,  and  these  remain  bare  of  snow  at  all  times, 
while  snow  aocumulates  in  their  ravines  at  comparatively  low  altitudes 
to  such  an  extent,  that  the  heat  of  half  a  dozen  summers  would  not 
Belt  it. 

Snow-beds  of  this  character  are  not  unfrequently  seen  lying  exposed 
to  the  sun  throughout  the  summer  as  low  as  12,000  feet.  Glaciers, 
deep  snow-beds,  and  perpendicular  rock  faces  have  to  be  eliminated 
from  the  problem,  and  the  solution  sought  on  even  regular  slopes,  where 
the  depth  of  snow  represents  the  average  snowfall.  Such  slopes  near 
the  snow-line  are  not  easily  found  on  the  Chogo  Lungma.  But  even 
with  such  the  snow-line  varies  with  the  exposure,  being  higher  on 
■nithem  than  on  northern  slopes,  and  it  also  varies  with  the  season, 
king  considerably  lower  after  severe  winters  with  great  snowfall  and 
in  cold  stormy  summers,  when  snow  covers  the  hills  during  every  storm 
to  points  far  below  the  actual  snow-line.  The  snow-line  is  usually 
lighest  in  this  region  about  the  end  of  August. 

In  August,  1902,  in  ascending  the  south  side  of  a  mountain  17,814 
feet  high,  with  a  broad  snow-capped  top,  we  first  encountered  snow  at 
17,400  feet.     The  north  side  of  this  mountain  was  covered  with  snow 
No.  IIL— March,  1906.]  T 
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as  low  as  16,000  feet.  On  another  peak  not  hr  from  the  Chogo  Lnngma 
of  17,600  feet,  we  found  in  July  no  snow  except  in  small  patches  till 
the  top  was  reached,  and  then  only  on  the  north  slope,  where  it  extended 
downward  in  a  large  snow-field.  In  July,  1903,  both  these  peaks  were 
snow-covered  on  their  south  sides  for  a  long  distance  below  their  summits. 
The  snow-line  must  therefore  be  considered  indeterminate,  and  may  be 
said  to  vary  from  16,000  to  nearly  18,000  feet  according  to  season  and 
exposure. 

Measurements  were  made  by  Mr.  Hewett  at  two  stations  to  deter- 
mine the  movement  of  the  glacier.  The  first  station  was  on  the  north 
bank  15  miles  above  the  termination  of  the  glacier.  The  movement 
in  twenty-four  hours — 

At  a  point  1583  feet  fiom  the  station  was  found  to  be  1*59  feet. 

»♦  1902  ^  „  „  3*16    „ 

2828  „  „  „  2-40    „ 

4084  „  „  „  3-29    „ 

5021  „  „  „  2-45    „ 

M  5094  >*  M  »t  8*08    „ 

The  pecond  station  was  on  the  south  bank  3  miles  higher,  just  below 
the  entrance  of  the  Haramosh  glacier.  The  movement  here  in  twenty- 
four  hours — 

At  a  point  1302  feet  from  the  station  was  found  to  be  1*40  feet. 
99  1502  „  „  „  1*83    „ 

8140  M  „  „  242    „ 

3305  „  „  „  2-69    „ 

These  observations  are  not  carried  sufficiently  far  to  permit  of  any 
extended  deductions  being  made  from  them.  They  appear  to  show 
that  at  certain  points  on  two  lines  running  transversely  across  the 
glacier,  the  ice  was  moving  at  different  rates,  varying  from  580  to 
1200  feet  per  annum,  which  indicated  the  existence  of  diffearent  ice- 
currents  moving  at  different  speeds.  How  far  the  speed  obsttrved  fi>r 
a  given  point  would  be  preserved  is  uncertain.  Gould  the  same  points 
be  identified  farther  up  or  down  the  glacier,  probably  their  rates  of 
movement,  both  actual  and  relative,  would  be  found  quite  different 
from  those  observed. 

The  firtit  set  of  figures  are  so  irregular  among  themselves,  that  no 
conclusion  as  to  the  movement  of  the  glacier  as  a  whole  can  he  drawn 
from  them.  It  is  possible  that  the  lateral  pressure  of  the  Haramosh 
glacier,  which  even  here  must  be  considerable,  together  with  that  from 
other  branches,  might  cause  the  ice-currents  of  the  left  half  of  the 
glacier  to  move  among  themselves  with  the  velocities  indicated;  but. 
this  is  mere  supposition. 

On  the  contrary,  the  points  on  the  second  or  upper  line  have  axx 
increasing  rate  of  movement  from  the  station  towards  the  centre  of  tke 
glacier,  showiDg  that  they  were  moving   on   the  radius  of  a  curve, 
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'WSQ,    ll.—  SKOW-c'APt'ED    t«KEtAC  t»t    liLAi  K    ikJENKAU    EDGE  OF  GLAClKlf,       HTEKP  MOCNTAIN" 
SIPE  IN  BACKGaorTSD,  C>\    WHICH    I'ATH    MAY    BE   SEEN.      OS    ONE    EXPKplTlyV    WK   G(lT 

»UPl'>jr  THE  GLACIER  BY  THREAD!  NO  THE  SKKAC  LABYBIS'TH  JUST  A  HOVE  TfirS,  HUT, 
OJr  OUR  HETVRS  VOVU  DAYS  LATEK,  FODND  OUR  BmlXlKiS  WRECK EQ  RT  MOVEMESTs* 
or  GLACIKH,  ANI>  UA1>  TO  FIND  A  NEW  TATUf  TUIIOLGB  aEttA€f$  LIKE  TUOSK  U£BE 
fiSLKH  BELOW   IT.    | 


FJO.  12,— 03C  FEAK  OF    1  T,b  I  i    ihi.i     AiKMKDEP    IN    1902,      intilNG   FlinM    ili»,   frAME  lillHali 

HASSIF   AT   DISTANCK   OF  J»EYEHAL   UlLMS   ABE   TWO   PEAKS     OF    l!l,ritlO    FEET,    NA3IED 

MOrXT    Ctt4>0t>,   •^2t5!SS    J  Ft:T,    XAMtD    MOUNT     LVSGIIA,    ASCKKDKK    IN    ArOUtiT,    1903* 

I  A3fl>   A   PiSAK   OF   OVER   2-1,500   FEET,    ASCENl>Et)    TiJ   A    HEIGHT   OF   'I'SyVM   FEET.  j 

1  ..1. 
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whioh  represente  jnst  what  was  happening,  the  station  being  sitnated 
where  the  Haramoah  glacier  sweeps  aroand  in  a  great  curve  to  force 
itself  in  on  the  right  of  the  Ohogo  Lnngma. 

The  opinion  has  often  been  expressed  of  late  years  that  mountain 
sickness  may  be  largely  or  wholly  avoided  by  a  gradual  approach  to 
high  altitudes,  so  as  to  permit  the  system  to  become  accustomed  to 
diminished  pressure  and  oxygen*  Without  discussing  this  opinion  at 
length,  I  would  cite  a  few  facts  bearing  on  it,  which  came  under  my 
notice  during  our  expeditions  in  this  region. 

I  have  climbed  in  the  Himalayas  with  eight  other  Europeans — ^nine 
in  all.  Of  these,  seven  have  reached  altitudes  of  21,000  feet,  five  an 
altitude  of  over  22,500  feet,  and  three  that  of  practically  23,400  feet. 
No  one  of  the  nine,  so  far  as  I  know,  ever  suffered  from  mountain  sick- 
ness. We  have  ascended  comparatively  rapidly,  usually  reaching 
heights  of  17,000  to  18,000  feet  within  a  month  after  leaving  sea-level. 
Much  of  our  work  above  that  height  has  been  done  within  six  weeks, 
and  our  highest  at  two  months  and  a  half. 

In  crossing  the  Skoro  La  in  1899,  we  took  with  us  thirty-five  ccolies, 
▼ho  had  lived  all  their  lives  at  an  altitude  of  about  8500  feet,  and  most 
of  whom  had  crossed  the  17,000-feet  Skoro  La  to  Askole  more  than  once. 
The  first  day  they  made  a  light  march  of  only  three  hours.  The  second 
day,  at  an  altitude  of  about  15,500  feet,  half  of  them  were  so  prostrated 
hy  mountain  sickness  that  we  were  obliged  to  encamp  on  a  steep  and 
exposed  mountain-side. 

In  1 902,  while  ascending  the  Ghogo  Lungma,  my  instrument  coolie, 
who  had  always  lived  in  Arandu,  9500  feet,  became  very  ill  at  12,500 
feet,  and  continued  so  for  two  days,  after  which  he  recovered  and  went 
with  us  to  19,000  feet  without  further  Irouble.  The  following  year, 
ifter  staying  idle  at  our  base  camp  at  14,000  feet  for  two  weeks,  he 
became  severely  ill  again  at  15,500  feet. 

In  1903,  out  of  twenty-two  coolies  from  villages  at  altitudes  of  9000 
to  9500  feet,  who  were  in  excellent  condition,  having  lived  a  life  of 
«8se  for  a  month  at  our  14,000-foot  base  camp,  during  which  time  they 
liad  all  put  on  flesh  from  the  consumption  of  double  the  rations  they 
would  have  used  had  they  been  obliged  to  furnish  their  own  provisions, 
eight  became  so  ill  at  19,600  feet,  that  they  lay  like  logs  on  the  snow, 
oblivions  to  all  attempts  short  of  actual  violence  to  induce  them  to 
move. 

Whatever  may  be  the  effect  of  a  prolonged  sojourn  at  high  altitudes 
as  a  modifier  or  preventive  of  mountain  sickness,  it  is  certain  that  a 
large  proportion  of  our  coolies,  who  had  a  lifelong  advantage  over  us  of 
8500  to  9500  feet,  besides  that  of  being  on  their  native  ground,  suffered 
severely  from  this  affection,  while  the  nine  Europeans  escaped  entirely. 
It  seems  to  be  the  case  with  mountain  sickness  as  with  sea  sickness, 
the  symptoms  of  which  two  maladies  are  practically  identical,  though 

T  2 


264    FROM  SBINAGAR  TO  THE  SOURCES  OF  THE  CROGO  LUNOMA  GLACIER. 

the  causes  differ,  (1)  that  some  persons  are  immime  to  it  at  any  altitudes 
that  have  been  reached  and  nnder  all  ciroamstanoee ;  (2)  that  others 
are  affected  at  given  altitudes  on  some  occasions  and  not  on  others, 
according  to  the  ampnnt  of  fatigue  undergone  and  the  condition  of  their 
bodily  health ;  (3)  that  still  others  always  suffer  at  certain  elevations, 
just  as  some  persons  always  become  sea-sick  on  moderately  rough  wrater. 
How  far  the  last  two  classes  may  be  benefited  by  a  prolonged  sojourn 
at  high  altitude  can  only  be  determined  by  further  experience. 

The  weather  in  this  region,  from  the  middle  of  June  to  the  last 
week  in  August,  is  extremely  uncertain.  The  monsoon  makes  its 
influence  felt  vnih  prevailing  winds  from  the  south  and  west  and  a 
large  number  of  stormy  days.  During  the  summer  of  1902,  there  were 
rarely  more  than  two  clear  days  in  succession,  and  only  on  one  occasion 
did  the  number  amount  to  four. 

In  1903,  with  one  interval  of  three  fine  days  early  in  July,  and 
five  from  August  8  to  12,  there  were  only  a  few  days  when  it  was  not 
stormy  or  the  sky  covered  with  heavy  clouds.  Much  good  work  can 
be  done  on  glaciers  up  to  17,000  feet  in  spite  of  unfayourable  weather 
conditions ;  but  it  is  not  safe  to  attempt  high-mountain  climbing,  where 
snow-camps  must  be  made  and  several  successive  dear  days  are  an 
absolute  necessity. 

In  both  seasons  the  weather  became  fine  the  last  week  in  August, 
and  continued  so  till  September  12.  So  far  as  the  weather  is  concerned, 
this  seems  to  be  the  best  time  for  high-snow  exploration,  but  the 
disadvantage  of  short  days  and  long  nights,  with  increased  cold,  has 
to  be  incurred. 

Exploring  in  these  high  regions  is  extremely  fascinating,  involving 
conditions  not  met  with  lower  down.  Were  the  available  transport 
means,  now  so  uncertain  and  unsatisfactory,  at  all  adequate  to  the  work 
in  hand,  many  interesting  questions  connected  with  nature  at  hi|^  j 
altitudes  might  be  thoroughly  investigated,  which,  as  matters  now 
stand,  can  only  oocasionally  be  touched  upon. 

In  closing,  I  show  a  telephotograph  of  one  of  the  most  beautifiil 
and  strikiog  of  the  Chogo  Lungma  peaks.  We  parted  with  the  glaoiar 
and  its  mountains  with  regi-et  after  two  seasons  of  most  interestiiq; 
associatiou,  during  which  we  had  studied  them  in  their  different  moods^ 
feeling  that  bonds  of  friendship  with  them  were  being  severed  whioli  ^ 
had  been  cemented  by  the  vicissitudes  of  sunshine  and  storm. 


Note. — In  the  autumn  of  1903,  after  reports  of  our  Baltistan  expedition  reached 
Europe,  Major  Max  Schlagintweit  published  a  statement  in  the  Mitteilungen^  thai 
his  brother,  Adolf  Schlagintweit,  was  the  first  to  explore  the  Chogo  Lungma 
region  in  1856,  and  referred  to  vol.  i.  of  the  travels  of  the  brothers  Schlagintweit 
in  support  of  this  contention. 

A  careful  examination  of  the  books  by  the  brothers  Schlagintweit  in  the 
Library  of  the  Royal  Geographical  Society  in  London  and  in  the  Royal  Library 
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in  Monichy  m  well  ts  in  that  of  the  D.  0.  A.  V.  in  Manich,  including  the  work 
mentioned,  failB  to  ditoorer  any  mention  whatever  of  the  Ghof^o  Lnngma  glacier 
or  efvon  of  Aranda  at  its  terininatioD.  Farther,  neither  the  Chogo  Lungma  nor 
Aimndu  ia  indicated  on  the  elahontte  mape  which  accompany  the  large  work  of  the 
brothera  ScUagmtweit  Had  Adolf  Sohlagintweit  yisited  even  the  termination  of 
ao  important  a  glacier  as  the  Chogo  Lungma,  lie  certainly  would  not  have  fidled 
to  mention  it  in  his  writiogn  and  show  it  on  his  mape. 


Before  the  reading  of  the  paper,  the  Pbisidknt  said :  I  have  now  great  pleasure 
in  introdocing  to  the  meeting  our  friend  Dr.  Hunter  Workman,  who  will  give  us 
m  interesting  aoooont  of  the  exploration  of  some  of  the  Himalayan  glaciers. 

Afler  the  reading  of  the  paper,  the  Frbsident  said :  There  are  many  things  in 
Dr.  Workman's  interesting  paper  which  might  lead  to  discussion,  and  we  have 
pesent  with  us  this  evening  a  most  distinguished  member  of  the  old  Indian 
fiorvejy  whom  I  regret  to  say  now  seldom  favours  us  with  his  presence,  Colonel 
Godwin  Austen,  who  is,  I  believe,  the  only  surviving  member  of  what  I  consider 
lobe  one  of  the  most  brilliant  and  accurate  geographical  pieces  of  work  that  ever 
us  performed,  namely,  the  Kashmir  Survey.  I  hope  Colonel  Godwin  Austen 
«1  now  address  us  on  the  subject  of  Dr.  Workman's  paper. 

Lieut  .-Colonel  Godwin  Austen:  It  is  almost  superfluous  for  me  to  say  how 
ny  much  I  have  enjoyed  looking  at  the  beautiful  series  of  photogrsphs  which  Dr. 
Workman  has  shown  us  this  evening.  I  have  no  doubt  }  ou  have  enjoyed 
hAing  at  these  photographs  of  Alpine  scenery,  to  me  it  has  even  been  a  greater 
■are,  because  in  the  years  1860  and  1861  I  was  surveying  these  magnifi- 
t  moontains.  No  one  can  imagine  the  magnificence  of  that  scenery.  I  have 
t  hi  the  privilege  of  reading  Dr.  Workmsn*s  paper.  Early  in  his  discourse  he 
I  the  Indus  valley  and  the  wonderful  efifects  of  water-action  and  erosion  on 
[ishills  on  either  ude.  That  is  perfectly  true.  The  portion  of  the  Indus  valley, 
I  the  junction  of  the  Dras  river  down  to  Skardo,  is  a  wonderful  gorge.  You 
I M  there  the  action  of  former  glaciation  and  beds  of  gravel  and  sand  at  an 
height  above  the  present  level  of  the  rivers ;  in  fact,  the  glacial  scenery 
!]■  have  been  looking  at  this  evening  is  only  the  remnant  of  the  great  glaciers 
till  once  filled  those  valleys.  One  of  the  pictures  that  you  saw  on  the  screen  was 
'•  At  loek  of  Skardo  that  stands  up  in  the  middle  of  the  valley.  My  work  took  me 
;  the  trigonometrical  station  at  the  top  of  that  rock.  There  is  an  enormous 
I  block  which  has  been  left  lying  on  the  summit  of  that  hill,  and  you  have 
rto  look  round  the  sides  of  the  valley  of  Skardo  to  see  the  enormous  aocumula- 
I  ef  gravel  and  sand  that  once  filled  the  valley.  The  fact  is  that  the  history  of 
•Indas  valley  has  never  been  written.  It  goes  back  long  into  Tertiary  times,  and 
I  not  only  been  excavated,  but  it  has  been  filled  up  high  with  detritus,  which 
■in  been  swept  dean  out  of  it  again,  and  you  only  see  now  the  remains  of  forces 
tweie  once  in  action.  Perhaps  one  of  the  most  interesting  points  is  the  end  of 
I  Aranda  glacier.  It  is  evident,  from  the  photographs  shown  us  this  evening,  and 
1  Dr.  Workman's  description  of  it,  that  it  has  very  much  changed  in  the  forty 
I  since  I  was  there.  I  have  brought  up  with  me  a  water-colour  sketch  of  the 
'  the  glacier,  which  I  made  in  the  year  1861.  It  shows  quite  a  different 
^Hfiaa  from  what  it  is  at  present.  Again,  the  north  bank  of  the  glacier  all  the 
^B^op  ahows  it  has  receded  very  much  from  the  side  of  the  mountain  from  what 
H>  rts  in  1861.  At  that  time  it  abutted  against  the  mountain-sides  the  whole 
f  down,  cutting  off  the  drunage  of  the  side  vsUeys  and  formed  a  series  of  small 
.^.iSyall  of  which  have  disappeared  since  that  time.  The  Araudu  glacier,  which 
rag  hATe  heard  about  this  evening,  was  first  visited  by  Mr.  G.  T.  Yigne  in  the 
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year  1835.  He  was  the  first  Eiiglisbman  who  ever  went  into  Baltistan,  and  he 
was  the  first  to  give  an  acooimt  of  the  large  size  and  form  seen  from  Arundo, 
but  he  never  went  up  the  glacier.  He  was  followed  by  oxie  or  two  others — ^I 
think  Dr.  Thompson  was  one — ^but  they  never  went  up  the  glacier  any  distance. 
The  main  trunk  is  pretty  well  known.  I  followed  it  up  for  about  22  to  25  miles, 
not  in  direct  line.  Frederick  Drew,  about  three  years  after  I  was  there,  got,  per- 
haps, a  little  further  than  I  did,  because  he  crossed  to  the  centre.  I  did  not  go 
across  the  glacier,  but  made  the  attempt  where  the  principal  tributaries  join ;  how- 
ever, the  glacier  was  terribly  fissured,  and  I  made  such  slow  progress  that  I  saw 
there  was  no  hope  of  doing  anything.  I  had  a  great  deal  of  survey  work  to  finish 
elsewhere,  and  I  came  back.  It  has  remained  for  Dr.  and  Mrs.  Workman's 
party  to  explore  the  recesses  of  this  great  glacier.  It  was  very  brave  for  Mrs. 
Bullock  Workman  to  face  all  the  discomforts  of  heat  and  cold  and  snow  and 
exposure  which  work  of  that  sort  entails,  and  I  am  only  glad  to  find  there  are 
travellers  who  will  spend  their  time  so  admirably  and  so  beneficially  for  us  who 
live  at  home,  and  for  all  who  are  interested  in  great  physical  features  —  who 
spend  their  time  on  work  of  that  sort,  and  come  back  with  such  beautiful  photo- 
graphs as  we  have  seen  to-night.  I  might  say  a  great  deal  more  about  what  you 
have  seen  this  evening,  but  there  is  one  thing  I  should  like  to  mention.  I  think 
the  word  "  Is,"  at  the  end  of  the  name  of  the  Bajah  of  Kashmir  (Pratsp  Singh  Li) 
is  not  correct,  and  also  in  the  case  of  the  Amar  Singh  La,  because  the  term  ''  la," 
which  is  in  general  use  throughout  the  whole  of  Tibet,  from  Baltistan  to  Llasa 
and  Bhutan,  means  a  pass  that  is  used  for  trafiBc,  the  highest  portion  of  a  road  . 
over  a  water-parting,  and  therefore  I  think  it  better  to  call  depressions  which  are 
not  used  for  trsfiic  "  colls,*'  which  is  a  more  correct  term  than  the  word  '*  la."  | 
I  will  not  say  anything  further,  except  to  again  express  my  pleasure  at  seeing  ^ 
the  photographs  which  we  have  had  put  before  us  this  evening. 

Colonel  Wahab  :  Personally  I  feel  that  we  Indian  surveyors,  whose  work  takes  iu 
to  the  higher  Himalayas,  ought  to  be  able  to  do  more  than  we  have  hitherto  done 
to  extend  our  knowledge  of  glacial  phenomena  in  those  regions.    Since  the  daji 
of  the  Kashmir  survey,  hosirever,  when  triangulation  was  being  extended  OYet  tilt  .| 
north-western  Himalaya,  very  few  officers  have  had  the  necessary  opportunitiet —  '^ 
for  although  surveys  have  been  pushed  up  to  the  snows  on  the  Sikkim,  Kttmaoiii:| 
and  Punjab  borders  in  recent  years,  nothing  beyond  reconnaissance  work  on  smaB   ] 
Bcales  has  been  attempted  in  the  remoter  regions  ;  the  occasional  political  misdoiH^,. ' 
also,  which  have  crossed  the  high  ranges,  have  not  given  time  for  any  adequate . 
mapping  on  scales  large  enough  to  illustrate  the  glaciation  of  the  country. 

Detailed  surveys  of  the  higher  Himalaya  have,  in  fact,  never  been  r^arded  M  f- 
within  the  scope  of  the  Indian  survey,  nor,  while  so  much  work  of  importanot^ 
elsewhere  remains  undone,  is  it  to  be  expected  that  they  should.     For  this  i 
while  we  as  Indian  surveyors  regret  that  we  cannot  ourselves  take  up  work  of  i 
interest,  we  welcome  travellers  like  Dr.  and  Mrs.  Bullock  Workman,  who 
prepared  to  place  their  experience  and  resources  at  the  disposal  of  science,  and  i 
undertake  what  a  utilitarian  Government  naturally  does  not  feel  justified  i^ 
attempting.     What  is  required  to  illustrate  glacial  phenomena  is  an  aocuraS 
examination  of  a  definite  area,  such  as  that  of  the  Chogo  Lungma  and  its  tributn 
glaciers,  so  graphically  described  in  Dr.  Workman's  lecture,  and  a  careful  1 
examination  of  the  area  after  a  few  years,  so  as  to  determine  from  actual  observati 
the  movement  and  variation  of  the  glacier.     Refined  measurements,  such  as  thi 
l)erioaically  made  on  the  Rhone  glacier,  would  probably  be  impracticable  at  su 
a  distance  from  civilization  ;  but  in  a  region  where  glacial  phenomena  are  on  so  vi 
a  scale  as  in  the  Himalaya,  rougher  methods  would  no  doubt  give  valuable  resular 
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It  ii  to  be  hoped  tluU  the  intereet  erouied  in  Himalftyan  explonitioii  by  the  journeys 
of  ICr.  DooglM  Frnhfidd  and  Dr.  and  Mrs.  Workman  will  induce  others  to  follow 
in  their  fooMmpg,  and  thos  add  a  higher  and  more  identifio  value  to  their  journeys 
and  those  of  their  predaoessorg. 

The  P»KPDnT;  Hr.  Freshfield  is  unable  to  attend  here,  but  he  has  writtea  a 
letter  containing  some  interesting  remarks  which  I  am  afraid  there  is  hardly  time 
to  resd  at  this  late  hour  of  the  erening,  but  which  will  be  printed  with  the  paper. 
So  it  now  only  remains  for  us  to  pass  a  very  cordial  Yote  of  thanks  to  Dr.  Workman 
fiv  his  most  interesting  paper,  and  for  the  entertaining  and  beautiful  yiews  which 
he  has  been  so  kind  as  to  put  on  the  screen  for  us. 

Mr.  Douglas  W.  Fbmsbwield  sends  the  following : — 

I  very  much  regret  I  have  been  preyented  to-night  from  listening  to  Dr.  Hunter 
Workman's  paper.  I  have  studied  it  with  great  interest  and  sincere  admiration, 
not  only  of  the  pluck  and  perseyerance  of  Dr.  Workman  as  a  mountaineer,  but 
also  of  the  powers  of  8cienti6c  obserTation  and  graphic  description  shown  by  him 
ssan  author. 

There  are  sereral  points  I  should  like  to  hayc  commented  on,  which  I  will 
kisfi  J  mention  here — 

(1)  With  regard  to  water-erosion  and  the  pot-holes  fouod  high  on  the  mountain 
idea.  Is  it  possible  that  these  were  formed  when  tho  slopes  were  more  extensively 
Ivied  in  glaciers  by  subglacial  torrents  ?  These,  as  wo  all  know,  are  peculiarly 
setiTa  in  the  formation  of  pot-boles,  a  pot-hole  being  almoet  the  neco'tsary  comple- 
■sot  of  the  moulin  (or  shaft),  through  which  the  torrent  falls  from  the  surface 
tD  the  bed  of  the  glacier. 

(2)  The  &ct  that  of  two  glaciers  of  which  the  lower  ends  are  closely  adjacent, 
Me  ahould  be  advancing  and  the  other  in  retreat,  is,  as  I  pointed  out  at  Cambridge, 

surprising  as  it  may  appear  at  first  sight.  The  interval  bet^reeo  the 
tee  when  an  increase  of  material  is  poured  into  the  reservoir  of  a  glacier  and  that 
tf  the  corresponding  advance  of  its  snout  is  regulated  by  a  yariety  of  conditions,  of 
the  chief  are  the  length  of  the  ice-stream,  its  bulk,  and  the  angle  of  its  bed. 
Tb  pat  it  in  the  simplest  form  of  words,  short  and  steep  glaciers  answer  to  an 
in  their  food  supply  more  quickly  than  long  and  comparatively  level 


f 


(3)  The  absence  or  rarity  of  great  terminal  moraines  may,  I  think,  best  be 
laeoanted  for  by  the  action  of  floods  in  carrying  away  all  but  the  heaviest  blocks. 

(4)  In  general  features,  the  glacier  described  corresponds  to  those  under  Kang- 
Aaijnnga ;  in  both  cases  the  lowest  portion  is,  as  described  by  Dr.  Workman,  a 

t  of  torn  and  splintered  rocks.      The  first  surveyors  imagined  the  lowest 
S  Biles  of  the  Zemu  glacier  to  be  moraine,  and  called  it  to  on  their  map. 

With  regard  to  one  of  the  chief  obstacles  to  Himalayan  exploration,  the  effects 
*f  high  altitudes  on  the  human  frame,  I  welcome  in  Dr.  Workman's  narrative  the 
Minnatioo  by  a  medical  expert  of  my  own  experiences.  Immunitv  from  mountain 
i^ness,  I  ajcree,  is  not  to  be  obtaiued  by  training — by  living  above  10,000  feet  for 
I  period.  I  have  rather  found  the  leverse  to  be  the  case;  mountain-sickness  is 
Itf  much  like  sea-sickners :  good  sailors  and  mountaineers  are  mure  often  born 
in  made ;  that  is,  the  immunity  is  mainly  constitutional. 

Again,  the  discomforts  all,  or  almost  all,  climbers  suffer  from  are  not  progressive 

km  12,000  feet  upwards.    On  the  contrary,  in  many  instances  they  diminish  above 

1,000  feet. 

A  few  years  ago  it  was  argued  by  very  competent  Alpine  climbers  that  it  was 

M  priori  impossible  for  men  to  climb,  at  any  rate  do  more  than  crawl,  at  22,000 

to  24,000  feet.    That  argument  can  no  longer  be  maintained. 
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AyaUDoheB  are  a  daDger  which  it  is,  I  hold,  the  duty  of  every  climber  who  has 
been  in  these  regions  to  insist  on.  They  are  on  a  scale  wholly  different  from  those 
of  the  Alps,  and  Alpine  experience  is  at  first  likely  to  be  misleading.  Mr. 
Mummery's  fate  supplies  the  most  emphatic  warning  on  this  point. 

A  minor  but  very  serious  trouble  is  the  inflammation  of  the  lips,  mentioned  by 
Dr.  Workman.  It  becomes  torture  to  eat,  and  men  cannot  climb  without  eating. 
Perhaps  Dr.  Workman  may  be  able  to  suggest  a  palliative.  I  found  boracic  oint- 
ment useful. 

The  greatest  difficulties  in  the  way  of  climbers  in  the  Himalaya  are  weather 
and  transport 

As  to  weather,  I  can  only  suggest  that  some  year  luck  may  reward  patience, 
and  a  climbing  party  get  the  ten  consecutive  fine  midsummer  days  needed  for  an 
assault  on  a  great  peak.    They  must  wait  on  the  spot  to  profit  by  them. 

As  to  transport,  I  see  little  hope  until  the  Indian  Government  co-operates  with 
aa  attempt  to  climb  K^  or  Eangchenjunga,  as  the  Home  Government  has 
CO- operated  with  Arctic  expeditions;  until  it  puts  fifty  militarily  trained  and 
disciplined  mountaineers  at  an  explorer's  disposal.  Without  this  help  a  money 
grant  would  be  little  use;  with  it  a  relatively  small  sum,  £1000 or  £2000,  might 
accomplish  that  desirable  end — ^the  conquest  of  the  highest  mountain  in  the  world. 
We  have  heard  lately  a  great  deal  of  the  moral  qualities  called  out  by  polar 
exploration.  I  venture  to  think  they  are  also  oAlled  out  to  a  great  extent  in 
mountaineering  at  high  altitudes.  There  is  surely  some  reason  in  the  rhyme  of  ^ 
the  poet— it  is  true  he  was  a  mad  poet — ^Blake — 

*'  Great  things  are  done  when  men  and  mountains  meet  ; 
These  are  not  done  by  jostling  in  the  street.*' 


BATHYMETRICAL  SURVEY  OF  THE  FRESH-WATER  LOCHS 
OF  SCOTLAND.* 

Under  the  Direction  of  Sir  JOHN  MURRAY,  ILO.B.,  F.R.S.,  D.So.,  eto.,  and 
LAURBNOE  PULIiAR,  F.R.S.B. 

Pabt  VII. — Lochs  of  the  Shikl  District. 

In  this  paper  it  is  proposed  to  deal  with  the  results  of  the  work  of  the 
Lake  Survey  among  the  loohs  Ijing  near  the  borders  of  Argyllshire  and 
Inverness-shire,  viz.  (1)  Lochs  Shiel  and  Dilate,  whioh  drain  by  the  river 
Shiel  into  Looh  Moidart ;  (2)  Loch  Eilt,  whioh  flows  by  the  river  Ailort 
into  Loch  Ailort;  and  (3)  Lochs  M4ma,  na  Creige  Daibhe,  and  Dabh, 
which  drain  into  Loch  nan  XJamh.  The  relative  positions  of  these  lochB 
are  shown  in  the  index  map  (Fig.  1).  The  principal  loch  is  Looh  Shiel, 
lying  on  the  boundary-line  between  Argyll  and  Inverness,  while  Looh 
Dilate  lies  in  Argyllshire,  and  the  other  loohs  mentioned  are  situated  in 
iDverness-shire.  Mr.  Garrett  drew  up  some  notes  on  Lochs  Eilt,  Dabh, 
Mama,  and  na  Creige  Duibhe  before  leaving  for  Borneo,  and  these  have 
been  embodied  in  this  article. 


PlutoB,  p.  352. 
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1.  Lochs  of  the  Shiel  Bibin. 

There  «ie  only  two  loohs  belonging  to  this  beein  to  be  dealt  with 
here,  vis.  Loohi  Shiel  and  Dilate ;  one  or  two  other  fmall  lochB  within 
the  basin  (the  piinoipal  one  being  Loohan  Dabh,  at  the  head  of  Glen 
Hurioh)  w«re  not  eonnded. 

Lock  Skiel  (see  Plates  L  and  II.). — Looh  Shiel  is  one  of  the  larger 
Soottiah  fireah-water  loohs,  having  a  total  length  of  17j^  miles.     In  this 


l_! L- 


no.  1.-— ufDEx  HAP  or  the  bhul  district. 


_!?  Eiigli$hHilt* 


Mpeot  it  is  inferior  only  to  Lochs  Awe,  Ness,  and  Lomond,  which  are 
[  23, 22|,  and  22  miles  in  length  respectively,  and  is  closely  followed  by 
[Looh  Shin,  which  is  17^  miles  in  length.  Its  elevation  above  the  sea 
'  >«only  11^  feet,  so  that  a  slight  subsidence  of  the  strip  of  land  through 

^hich  the  river  Shiel  flows  would  convert  it  into  an  arm  of  the  sea. 

8^  oocasionally  make  their  way  into  this  loch  from  the  sea  at  the 

pnient  time.     The  principal  upper  portion  of  the  loch  trends  in  a 


I 
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north-east  and  south- west  direction,  bnt  about  6  miles  above  the  outflow 
there  is  a  bend  in  the  outline  of  the  lock,  and  the  lower  portion  trends 
almost  due  west  The  river  Shiel  follows  a  north-westerly  course  for 
about  2  miles  before  emptying  itself  into  Loch  Moidart.  The  soenery 
around  the  looh  is  very  fine,  becoming  grand  and  wild  towards  the 
head.  At  the  foot  of  the  loch  the  surrounding  ground  is  low»  but  on 
proceeding  up  the  loch  mountainous  country  borders  the  loch  on  both 
sides,  oulminating  in  heights  exceeding  3000  feet  at  the  head  of  Glen 
Finnan.  To  the  south  riees  Ben  Besipol  (2774  feet),  between  Loch 
Shiel  and  Loch  Sunart ;  to  the  east  Sgor  an  Tarinaohain  (2474  feet), 
Meall  Mor  (2487  feet),  Meall  nan  Creag  Leac  (2474  feet),  Glas  Garbh 
(2369  feet),  Meall  Doire  na  Mnatha  (2094  feet) ;  to  the  north  Beinn 
nan  Tom  (2603  feet),  Streap  (2H88  feet),  Sgor  Choileam  (3164  feet), 
Sgor  nan  Coireachan  (3133  feet),  Fraooh-bheinn  (2489  feet)  ;  to  the 
west  Beinn  Odhar  (2895  feet),  Druim  Fiaolach  (2851  feet),  a'  Chroit- 
bheinn  (2178  feet),  and  Beinn  Gaire  (2179  feet).  The  principal  feeders 
are  the  river  Finnan,  Amhainn  Shlatach,  and  Gallop  river,  which  enter 
the  loch  at  its  head,  Glenaladale  river  entering  about  6  miles  down  on 
the  north-western  shore,  and  the  river  PoUooh  (l:i©aring  the  outflow 
from  Loch  Dilate)  entering  about  1 1  miles  down  on  the  south-eastern 
shore,  where  the  bend  in  the  trend  of  the  looh  occurs,  Tbere  are 
numerous  small  islands  and  a  few  larger  ones,  the  largest  being  Eileaa 
Gleann  Fhionainn  at  the  head  of  the  looh»  while  on  Eilean  Fhianain, 
at  the  narrows  towards  the  foot  of  the  loch,  are  the  remains  of  St^Fin- 
nan's  Church  and  a  romantic  burying-place  of  the  Clanranald,  At  the 
head  of  the  looh  stands  Prince  Charlie's  monument,  erected  by  the  late 
Colonel  Macflonald,  of  Glenaladale,  on  the  spot  where  that  ill-fated 
prinoe  raised  his  standard,  Salmon,  grilse,  sea-trout,  and  brown  trout 
abound  in  the  looh,  and  yield  fair  sport,  some  of  the  salmon  and  trout 
Ixjing  very  heavy. 

Considertng  its  great  length,  Loch  Shiel  is  very  narrow,  for  at  no 
place  does  the  loch  attain  a  width  of  a  mile,  the  maximum  breadth 
being  about  nine-tenths  of  a  mile,  and  this  occurs  at  the  great  bend  in 
the  outline  of  the  loch,  opposite  the  entrance  of  the  river  Pollooh.  The 
mean  breadth  of  the  loch  is  less  than  half  a  mile,  being  ouly  2^  per  cent, 
of  the  length — a  snxaller  percentage  than  has  been  observed  in  any  of 
the  larger  lochs  surveyed  by  the  Lake  Survey,  the  lochs  most  nearly 
approaching  it  in  this  respect  being  Looh  Shin  with  3  per  cent.,  and 
Looh  Ness  with  4*3  per  cent.  The  waters  of  Loch  Shiel  cover  an  area 
of  about  4840  acres,  or  over  7i  square  miles,  and  it  drains  directly  an 
area  of  over  72 i  square  miles,  but,  since  it  receives  the  outflow  from 
Loch  Dilate^  its  total  drainage  area  is  about  85 1  square  miles — an  area 
over  eleven  times  greater  than  that  of  the  loch.  Over  700  soundings 
were  taken,  the  maximum  depth  recorded  being  420  feeti  about  4  mile« 
from  the  head  of  the  loch,  between  the  heights  of  Beinn  a'  Chaoruinn 
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Beion  Odhar  Bheag  to  the  north-west,  and  of  Meall  nan  Creag  Leao 

'to  the  south-east.     The  volume  of  water  coutained  in  the  loch  is  esU- 

ixnated  at  17,215  miUion  oabic  feet«  and  the  mean  depth  at  81^  feet,  or 

:Kiearly  20  per  oent*  of  the  maximuoi  depth.     Loch  Shiel  waa  surveyed 

on  July  2  to  9,  1902.     The  elevation  of  the  lake  sarface  above  the  sea 

"Was  determined  bv  levelling  from  l>enoh*mark  as  being  11 '4  feet;  when 

levelled  by  the  officers  of  the  OrdDance  Sarve\'  on  November  6,  i81>7» 

the  elevation  waa  found  to  be  12  feet  ai>ove  sea-level.     The  water  may 

tise  4  to  5  feet  higher  than  the  level  given  above. 

The  floor  of  Loch  iShiel  is  on  the  whole  rather  irregular.     The 


FIG,  2.— I^OB  SEOCL,  VfiOM  PBItfOB  OUAaLUl'a  xoinmENT. 

Sf^feet  contour-line  encloses  a  continuoUB  area  extending  from  close  to 
the  upper  end  to  within  2  miles  from  the  lower  end  at  Aoharacle,  but 
til  the  deeper  con  tours  are  broken  up  so  as  to  enclose  two  or  more 
belated  areas.  The  50-feet  contour  follows  approximately  the  general 
outline  of  the  loch,  but  it  is  in  places  of  a  sidhoub  character.  At  the 
Itiad  of  the  loch  it  er tends  both  to  the  north-west  and  BoiUb>east  of 
Eilean  Ohleann  Fhionaino.  AViout  2  miles  do\^^n  there  are  sinitosities 
in  the  contour  on  both  sides  of  the  loch,  due  to  a  tongue  of  deep  water 
projecting  between  the  south-eastern  shore  and  the  island  Sgeir  Ghi»ibh- 
iiohain,  and  to  a  shoaling  of  the  water  off  the  north-western  shore 
frwft  33  to  15  feet.  Further  down,  ofE  the  north-western  shore,  above 
the  entrance  of  the  Glenaladale  river,  there  is  a  twist  in  the  50*feet 
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oontouT,  where  the  water  shoals  from  55  to  20  feet.  Still  further  down, 
opposite  the  entraoce  of  the  Allt  na  Dalach,  einaoBities  in  the  oO-feet 
contour  occur  on  both  Bidee  of  the  loch,  the  water  Bhoaling  oflF  the  south- 
eastern shore  from  47  to  35  feet,  and  off  the  north- western  shore  from 
41  to  19  and  22  feet.  The  last-mentioned  shoaling  occurs  to  the  north- 
east of  Eileanan  Comhlaoh,  at  the  entrance  of  the  AUt  a'  Ghiubhais,  and 
it  is  curious  to  observe  a  similar  shoaling  on  the  opposite  (south-west) 
side  of  the  island  from  41  to  18  and  21  feet,  while  between  the  island 
and  the  mouth  of  the  stream  a  depth  of  32  feet  was  observed. 

Towards  the  lower  end  of  the  wide  part  of  the  looh,  and  almost  due 
south  of  Eilean  Druiiii  nan  Laogh  (or  Heron  island,  as  it  is  now  called 
in  the  district),  there  is,  near  the  middle  of  the  looh,  a  shoal  covered  by 
only  2  or  3  feet  of  water.  Daring  the  visit  of  the  Lake  Survey  tho 
regular  mail  steamer  was  laid  up  for  repairs,  having  shortly  before 
struck  on  this  shoal  and  damaged  the  propeller.  The  captain  of  the 
steamer  supplied  information  as  to  the  position  of  the  shoal,  and  the 
local  gillie  employed  by  the  surveyors  stated  that  in  calm  weather 
the  bottom  can  be  seen,  but  in  the  stormy  weather  prevailing  at  the  time 
of  the  survey  he  was  unable  to  find  it,  so  that  it  must  be  of  very  small 
extent,  for  deep  soundings  were  recorded  near  the  spot  indicated.  The 
same  gillie  stated  that  a  shoal  bank  extended  from  Kuadh  Bac  na  Moine 
in  an  approximately  south -west  direction  towards  the  opposite  shore ; 
this  was  confirmed  by  fishermen,  and  is  probably  indicated  by  the 
outward  bend  of  the  50-feet  contour-line  at  that  place. 

The  100*feet  contour-line  is  less  sinuous  in  character  than  the 
50-feet  contour,  the  main  basin  l>eing  aljcut  12  milee  in  length,  extend* 
ing  from  near  the  head  of  the  loch  to  the  narrows  at  Eilean  Fhianain, 
with  two  small  subsidiary  basins  —  one  off  Eudha  Leathan,  about 
3|  miles  from  the  foot  of  the  loch»  based  on  a  sounding  of  112  feet; 
the  other  between  the  promontory  on  the  south-eastern  shore  called 
Kudba  Torr  a*  Chonnaidh  and  the  outlying  islands,  about  7  miles  from 
the  head  of  the  loch,  based  on  a  sounding  of  148  feet,  A  remarkable 
rise  of  the  bottom  was  observed  within  the  main  100-feet  basin,  about 
a  mile  above  the  entrance  of  the  river  Pollooh»  where  soundings  of  84 
and  43  feet  were  taken,  surrounded  on  all  sides  by  about  150  feet  of 
water.  The  contour  of  the  lake-floor  along  this  line  of  soundings  ia 
shown  in  cross-section  C-D  on  the  map  (Plate  I.). 

The  main  200-feet  basin  is  nearly  8  miles  in  length,  approaching  to 
within  half  a  mile  from  the  head  of  the  loch,  and  extending  as  far  down 
as  Eileanan  Comhlach.  There  are  two  small  subsidiary  basins,  sepa- 
rated from  the  main  basin  by  an  interval  of  over  half  a  mile,  between 
the  ontraoe  of  the  Allt  na  Tlaise  on  the  south-eastern  shore  and  the 
entrance  of  the  An  Garbh-allt  on  the  norfh-westem  shore.  This  line 
of  Boundings  shows  a  curious  configuration  of  the  bottom,  which  rises 
m  the  central  part  of  the  looh  and  sinks  again  on  both  sides  nearer  the 
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shore;  tliQi,  on  prooeediiig  from  south-east  to  north-we^t  the  water 
deepens  to  201  feet,  then  ehoak  to  122  feet,  theo  deepess  again  to 
172,  209,  and  224  feet,  shoaling  agaia  towards  the  north-western  «hore. 
It  is  interesting  to  note  the  close  proximity  of  these  two  small  deep 
httsina  to  the  rise  covered  hy  43  feet  of  water  ah-eady  mentioned.  The 
200-leei  contour  shows  a  peculiar  loop  off  the  north-western  shore, 
about  4  miles  from  the  head  of  the  loch,  where  the  water  shoals  from 
199  to  163  feet. 


The  prinoipal  300-feet  hasin  is  distant  about  a  mile  &om  the  head 
of  the  loch,  and  extends  down  the  loch  for  over  4  miles,  enclosing  the 
deepest  parts  of  the  loch.  Separated  from  this  basin  by  an  interval 
of  a  quarter  of  a  mile  (in  which  the  greatest  depth  is  282  feet)  is  a 
■eoond  small  baain  based  upon  a  sounding  of  307  feet,  and  after  a 
■imiUr  interval  (in  which  the  greatest  depth  is  284  feet  i  there  is 
a  thb^  300-feet  basin  2  miles  in  length,  having  a  maximum  depth 
|<lf  385  feet.  Within  this  third  basin  there  is  a  slight  rise  of  the  bottom 
noovsrcd  by  288  feet  of  water;  the  line  of  soundings  on  which  this  rise 
^&  iitxtated  is  shown  in  cross-section  E-F  on  map  (Plate  II.). 
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There  are  two  small  basins  with 'depths  exceeding  400  feet,  the 
Bmaller  about  3  miles  from  the  head  of  the  looh,  based  on  soundings 
of  416  and  419  feet,  separated  by  an  interval  of  three-quarters  of  a 
mile  (in  which  the  greatest  depth  is  375  feet)  from  the  larger,  which  is 
less  than  a  mile  in  length  and  encloses  the  maximum  depth  of  the  loch 
(420  feet),  recorded  near  the  north-eastern  end  of  this  larger  basin,  and 
over  4  miles  from  the  head  of  the  loch.  The  line  of  soundings  which 
includes  the  deepest  one,  is  shown  on  cross-section  G-H  on  map 
(Plate  II.). 

From  the  foregoing  description,  it  will  be  noticed  that  in  Loch  Shiel 
the  deeper  water  occurs  towards  the  head  of  the  loch.  Proceeding  from 
Acharacle  at  the  foot  of  the  loch,  one  must  row  2  miles  up  before 
encountering  a  depth  of  50  feet ;  a  further  1^  miles  before  meeting  with 
a  depth  of  100  feet,  and  this  merely  a  small  patch,  a  further  1^  miles 
having  to  be  traversed  before  reaching  the  main  100-feet  basin,  or  a 
total  distance  of  5  miles  from  the  foot  of  the  loch.  The  main  200-feet 
basin  is  distant  about  9  miles,  the  lower  300-feet  basin  nearly  10  miles, 
and  the  principal  400-feet  basin  over  12  miles,  from  the  foot  of  the 
loch. 

The  areas  between  the  consecutive  contour-lines  drawn  at  equal 
intervals,  and  the  percentages  to  the  total  area  of  the  loch,  are  as 
follows : — 

Feet. 

0  to  100        

100  „  200        

200  „  300        

800  „  400        

over  400        

4840  1000 

This  table  shows  that  more  than  half  of  the  entire  floor  of  Loch  Shiel 
is  covered  by  less  than  100  feet  of  water,  and  about  three-fourths  by 
less  than  200  feet,  while  only  1  per  cent,  is  covered  by  water  exceeding 
400  feet  in  depth.  The  slope  of  the  bottom  is  on  the  whole  gentle,  but 
in  certain  places  deep  water  was  found  comparatively  close  inshore, 
and  the  consequent  crowding  of  the  contour-lines  indicates  a  steeper 
slope  than  usual  in  these  positions. 

Temperature  Observations, — Numerons  observations  were  made  on  the 
temperature  of  the  surface  water  of  Loch  Shiel  during  the  week  spent 
on  the  survey,  the  range  observed  l>eing  8°'2,  from  54'^'2  to  62°*4.  Three 
serial  temperatures  were  taken  beneath  the  surface,  with  the  following 
results : — 


Acres. 

Per  cent. 

2632 

64-4 

908 

20  0 

711 

147 

484 

100 

45 

0-9 
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TiBLB  err  Sboal  TBHPifeATiniEB  TAKEV  iH  LocH  Shiel. 


Depth  in  *et. 

July6,i»Qa; 

6P.B. 

JnlT  8. 190S. 
Off  EilMii  Dnilm 

July  9,  1902. 

6  p.m. 

3  mllMi  ftom  hci 

OffSMinodAle. 

naa-Laogh. 

of  loch. 

»Pahr. 

~       "  F«hr.  ~ 

0 

571 

559 

5C-5 

5 



54-9 

— 

10 

57-0 

54-5 

— 

20 

56-3 

54-4 

56  5 

SO 

55-5 



— 

50 

50-2 

540 

560 

75 

— 

509 

— 

100 

470 

47^ 

47-4 

130 



46-2 

— 

200 

45-7 



452 

280 

453 

— 

— 

300 





45-2 

400 

— • 

— 

453 

In  this  table  the  obeervatioDS  are  arraDged  obronologioally,  but  the 
nrieB  given  in  the  first  oolamn  was  taken  about  midway  between  the 
aCher  two  series,  the  seoond  column  giving  a  series  taken  towards 
fte  foot,  and  the  third  column  a  series  taken  towards  the  head,  of  the 
loch.  The  central  series  in  the  first  oolumn  was  taken  three  days 
Krlier  than  the  others,  and  is  therefore  not  strictly  comparable;  it 
Aows  a  higher  temperature  in  the  surface  waters,  and  a  lower  tempera- 
tsre  at  a  depth  of  50  feet,  than  in  either  of  the  others.  The  temperature 
•bsenred  near  the  foot  of  the  loch  was  lower  at  all  depths  than  that 
•bierved  towards  the  head,  the  difference  amounting  to  2°  at  20  and 
It  50  feet,  and  to  0^*4  at  100  feet.  The  most  pronounced  fall  in 
temperature  was  recorded  between  50  and  100  feet  towards  the  two 
■ids  of  the  loch,  but  between  30  and  50  feet  in  the  central  series  (first 
'floiamn).  The  range  of  temperature  shown  by  these  serial  observations 
M  about  12'',  while  the  extreme  range  of  all  the  observations  from 
mahcb  to  bottom  during  the  week  spent  on  the  survey  is  over  17^ 

Loch  Dilate  (see  Plate  III.). — Loch  Dilate  (or  Doilate)  lies  about 
14  miles  to  the  east  of  the  lower  portion  of  Looh  Shiel,  into  which  it 
lows  by  the  river  Folloch  entering  Loch  Shiel  about  6  miles  above 
its  outflow.  The  ground  between  the  two  lochs  is  low,  the  fall  from 
Loch  Dilate  to  Loch  Shiel  being  only  10^  feet,  but  high  and  moun- 
tainous oountry  surrounds  Loch  Dilate  in  all  other  directions.  The 
principal  feeder  is  the  river  Hurich,  which  takes  its  rise  in  Lochan 
Dnbh  at  the  head  of  Glen  Hurich,  and  after  a  course  of  6  miles  empties 
itoelf  into  the  east  end  of  Loch  Dilate.  The  loch  trends  east  and  west, 
ind  is  nearly  IJ  miles  in  length.  It  is  widest  towards  the  east  end, 
nrhere  the  maximum  breadth  is  over  one-third  of  a  mile,  the  mean 
brcadth  being  about  one-seventh  of  a  mile.     Its  waters  cover  an  area 

tof  about  142  acres,  or  nearly  a  quarter  of  a  square  mile,  and  it  drains 
•n  area  fifty-eight  times  greater,  or  nearly  13  square  miles.     Forty-five 
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Boundings  were  taken  in  Looh  Dilate,  the  maximum  depthobseryed  being 
55  feet.  The  volume  of  water  contained  in  the  loch  is  estimated  at 
145  million  cubic  feet,  and  the  mean  depth  at  2^  feet,  or  43  per  cent, 
of  the  maximum  depth.  The  lech  was  surveyed  on  July  8, 1902,  and 
the  elevation  of  the  lake  surface  above  the  sea  by  levelling  from  benoh- 
mark  was  found  to  be  22  feet.  When  levelled  by  the  officers  of  the 
Ordnance  Survey  on  October  16,  1867,  the  elevation  was  found  to  be 
23*4  feet  above  sea-level. 

Loch  Dilate  forms  a  simple  basin,  the  deeper  "water  being  centrally 
placed,  and  the  contour-lines  following  approximately  the  outline  of 
the  loch.  A  sounding  of  12  feet  was  recorded  off  the  bay  in  thaj 
south-east  comer  of  the  loch,  apparently  surrounded  by  shallowerj 
water,  though  possibly  continuous  with  the  10-feet  area,  but  this 
the  only  irregularity  in  the  lake-floor  indicated  by  the  soundingiu] 
Along  the  central  portion  of  the  southern  shore  the  contour-liii 
closely  hug  the  shore,  indicating  a  comparatively  steep  dope  in  thisl 
locality.  A  section  along  the  central  line  of  the  loch  from  west  to 
east  is  shown  in  section  A-B  on  the  map.  The  areas  between  fhsj 
contour-lines  drawn  in  at  equal  intervals,  and  the  percentages  to 
total  area  of  the  loch,  are  as  follows : — 

FMfe.  AoTM.  Vw  omt 

0to25  78  ...  S5-4 

25  „  50  49  ...  84-3                    ,     i 

Over  50  15  ...  108 

142  100-0 

Temperature  Ohservationa. — The  following  serial  temperatures 
taken  at  3  p.m.  on  July  8, 1902,  in  the  deepest  part  of  Looh  Dilate  >- 


Surface 
10  feet 
20    „ 
25    „ 
30    „ 
50    ,. 


eSP-S  Fahr. 
620-3  „ 
620-8  „ 
610-5  „ 
550-3  „ 
580-8    „ 


This  series  shows  a  constant  temperature  from  the  surfaoe  down 
to  a  depth  of  20  feet,  a  slight  fall  of  0'''8  between  20  and  25  feet,  then 
a  very  rapid  fall  of  6''*0  between  25  and  30  feet  (a  &11  exceeding  1"  per 
foot  of  depth),  and  a  farther  fall  of  2°  between  30  and  50  feet» 
extreme  range  of  temperature  being  9°  Fahr. 

2.  AOori  Basin, 

Loch  Eilt  is  the  only  looh  to  be  dealt  with  here;   the  few 
small  hill  lochs  within  the  basin  were  not  surveyed. 

Loch  Eilt  (see  Plate  IV.>— Loch  Eilt  lies  about  1 J  miles  to  the 
of  the  head  of  Loch  Ailort  (into  which  its  outflow  is  carried  by  tka^ 
river  Ailort),  and  about  4  miles  to  the  west  of  Glenfinnan.     The  hill^ 
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arouDd  it  rise  steeply  tip  to  a  height  of  over  1500  feet,  the  highest 
points  ezoeedlng  20LMi  feet.  It  was  formerly  oonsidered  a  good  looh 
for  salmon  and  Bea*trout:  but  Mr.  Harvie-Brown  believes  that  the 
blasting  dperations  daring  the  ooDBtraotion  of  the  JVlallaig  eiteueion  of 
the  West  Highland  railway  resulted  in  the  destniotion  of  a  large 
amount  of  spawn  and  fry,  and  that  now  the  fish  are  greatly  disturbed 
by  the  passage  of  the  trains  across  the  bays  on  the  south  ehore. 

Loch  Eilt  trends  east  and  west,  and  is  S^  miles  in  length,  with  a 


I 


flu.    i, —  Lot  11    EILT,    LiX>KK\ij    LAST. 

(noUt  fry  Mr.  Daeid  Brigham.) 

iBiiimQin  breadth  of  half  a  mile,  the  mean'  breadlh  being  one-fifth  of 
»niile.  Its  waters  cover  an  area  of  about  424  acres,  or  two-thirds  of  a 
8<]UEre  mile,  and  it  drains  an  area  of  V2  aquare  miles.  Over  2bn 
•oiodings  were  taken,  the  maximum  depth  recorded  being  lift  feet. 
lie  volume  of  water  contained  in  the  loch  is  estimated  at  ^S(j  miOicju 
cubic  feet,  and  the  mean  depth  at  B7  feet.  The  looh  was  surveyetl  oq 
July  9  and  10,  1902;  the  elevation  of  the  lake-surface  was  found,  by 
Wdlling  from  bench-marks,  to  be  9<i'4  feet  above  the  sea.  The  keeper 
•tited  that  the  water  might  rise  about  3  feet  above,  and  fall  about 
b.  JUL— MAfiCH,  1905.]  V 
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0  inoheB  below,  this  leyel.    Daring  the  night  of  July  9  and  10,  1902, 
the  water  rose  nearly  10  inohes. 

Looh  Eilt  Im  naturally  divided  into  three  portions  by  two  narrow 
constrictionB  in  its  outline,  the  western  portion  being  by  far  the  largest 
and  deepest,  covering  an  area  of  abont  360  acres,  while  the  area  of  the 
central  and  eastern  portions  is  in  each  case  abont  32  acres. .    The 
western  portion  is  connected  with  the  central  portion  by  a  channel 
6  feet  in  depth,  with  a  rocky  islet  in  the  centre,  the  sides  of  the 
channel  being  also  of  rock  in  w7u,  thus  dividing  the   loch  into  two 
rock-basins ;  the  central  portion  is  separated  from  the  eastern  portion 
by  detritus  brought  down  by  the  Allt  a'  Choire  Bhuidhe,  the  channel 
between  them  having  a  depth  of  7  feet.    The  small  eastern  and  central 
basins  arc  quite  simple  in  conformation,  the  maximum  depth  observed 
in  the  eastern  one  being  52  feet,  and  in  the  central  one  70  feet    The 
floor  of  the  large  western  basin  is  much  more  irregular,  there  being 
four  areas  with  depths  exceeding  50  feet:  (1)  a  small  area  near  the 
east  end,  based  on  a  sounding  of  52  feet;  (2)  the  main  50-feet  area, 
which  encloses  the  deepest  part  of  the  looh,  over  a  mile  in  length,  and 
with  a  rocky  islet  rising  to  the  surface  near  its  western  margin; 
(3)  a  small  area  between  the  large  island  (Eilean  M5r)  and  the  northern 
shoreE,  based  on  a  sounding  of  55  feet ;  and  (4)  a  small  area  near  the  ' 
west  end,  based.on  two  soundings  of  55  feet.    At  the  extreme  west  end  '^ 
of  the  loch,  between  the  two  islands,  a  depth  of  40  feet  was  recorded,   jj 
The-  75-feet  area  is  about  half  a  mile,  and  the  100-feet  area  about  a    ] 
quarter  of  a  mile,  in  length,  occupying  the  wide  central  part  of  the    . 
western  basin,  but  rather  nearer  the  east  than  the  west  end.     The    . 
deepest  part  of  the  looh  falls  below  sea-level  (the  100-feet  contour-line 
corresponding  approximately  with  the  level  of  the  sea),  and  is  flat- 
bottomed  in  character,  hb  shown  in  cross-section  C-D  on  the  map. 

The  areas  between  the  consecutive  contour-lines  drawn  in  at  equal 
intervals,  and  the  percentages  to  the  total  area  of  the  loch,  are  as 
follows : — 

Feet. 

Oto     25         

25  „    50         

50  „    75        

75  „  100        

Over  100        

424  100-0 

Teni2)erature  Observations. — The  temperature  of  the  surface  water 
in  Looh  Eilt  during  the  two  days  spent  on  it  varied  from  58°  to  60** 
Fahr.,  while  the  air- temperature  varied  from  53''-5  to  57^-9.  On  July 
10,  1902,  three  series  of  temperatures  were  taken  beneath  the  surface, 
one  in  each  of  the  three  basins  into  which  the  looh  is  divided,  with  the 
following  results : — 


Acres. 

Per  cent 

187 

441 

111 

26  0 

88 

20-9 

20 

4-8 

18 

4-2 
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1    Loch  EUt  (eastern 
1        July  10,  1902, 

Loch  Eilt  (oentnl 

hasln). 

July  10, 1002, 

1    Loch  Etit  (western 

Depth  in  feet. 

'             basin). 
July  10, 1903, 

3.30  p.m. 

3.30  p.m. 

5  p.m. 

o  Fahr. 

0  Fahr. 

"  Fahr. 

Snrfkoe 

580 

581 

600 

10 

58-0 

581 

600 

20 

580 

58-1 

600 

275 

55-7 

57-7| 

600 

35 

52-8 

53fi 

59-7 

50 

50-7 

52-8 

54*8 

75 

— 

— 

580 

100 

1 

— 

510 

These  series  show  a  oonstant  temperature  down  to  20  feet  in  eaoh 
case,  but  the  water  in  the  deep  western  basin  was  2^  warmer  than  in 
the  other  two  basins.  Bejond  the  depth  of  20  feet,  again,  the  tempe- 
rature was  about  2°  higher  in  the  western  basin  than  in  the  central 
basin,  and  T  higher  in  the  central  basin  than  in  the  eastern  basin,  so 
that  at  a  depth  of  100  feet  in  the  western  basin  the  temperature  was 
rather  higher  than  at  a  depth  of  50  feet  in  the  eastern  basin.  The 
water  in  the  western  basin  was  warmer  at  all  depths  than  that  in  the 
central  basin,  and  in  the  central  basin  than  in  the  eastern  basin.  To 
explain  this  peculiar  distribution  of  temperature  in  the  waters  of  Looh 
Eilt  on  the  afternoon  of  July  10,  1902,  the  weather  conditions  during 
the  few  preceding  days  must  be  taken  into  account.  The  wind  had 
been  blowing  strong  from  the  north-east  from  the  3rd  till  the  afternoon 
of  the  9th.  Bain  commenced  to  fall  about  6  a.m.  on  the  9th,  and  con- 
tinued till  about  8  a.m.  on  the  10th,  so  that  during  the  twelve  hours 
from  9  p.m.  on  the  9th  to  9  a.m.  on  the  10th  the  surface  of  the  loch  rose 
9|  inches.  About  11.30  a.m.  on  the  10th  the  wind  rose  from  the  west, 
and  by  4  p.m.  was  blowing  a  gale,  so  much  so  that  the  greatest  difficulty 
was  experienced  in  keeping  the  boat  in  position  for  the  5  p.m.  series 
of  temperatures.  It  would  thus  appear  that  the  easterly  winds  of  the 
previous  week  had  blown  the  warm  surface  water  into  the  western 
portion  of  the  looh,  and  the  west  wind  of  the  10  th  had  not  yet  had 
time  to  reverse  this  effect;  the  fact  that  the  area  draining  into  the 
western  basin  is  nearly  double  that  draining  into  the  other  two  basins 
would  doubtless  accentuate  this  result,  since  more  water  would  enter 
the  western  basin  than  the  other  basins,  and  this  inflowing  water  at 
this  season  of  the  year  would  be  warmer  than  the  water  of  the  loch. 
The  range  of  temperature  from  surface  to  bottom  in  the  eastern  basin 
was  7°*3  Fahr.,  the  greatest  fall  being  5°-2  between  20  and  35  feet ;  in 
the  central  basin  the  range  was  5^*3,  the  greatest  fall  being  4^*5,  also 
between  20  and  35  feet ;  in  the  western  or  main  basin  the  range  was 
9^  (representing  the  extreme  range  observed  throughout  the  entire 
loch),  and  the  greatest  fall  was  4°-9  between  35  and  50  feet. 

u  2 
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3.  Locks  of  the  nan  Uanih  Basin. 

The  loohs  to  be  dealt  with  here  are  Looh  Dubh,  between  the  head 
of  Loch  Ailort  and  the  head  of  Looh  nan  IJamh,  and  Lochs  Mama  and 
na  Creige  Doibhe  lying  to  the  north-^ast.  Loch  Doir*  a*  Gherrain  in 
Ardnish  could  not  be  sounded,  because  there  was  no  boat  on  it  at  the 
time  of  the  visit  of  the  Lake  Survey. 

Loch  Duhh  (see  Plate  Y.). — Loch  Dubh  is  a  small  loch  situated  at 
the  head  of  the  peninsula  of  Ardnish,  which  separates  Loch  Ailort 
from  Looh  nan  IJamh,  the  two  branches  of  the  Sound  of  Arisaig.  The 
Mallaig  extension  of  the  West  Highland  railway  runs  along  its  southern 
shore,  and  the  outfaU  flows  through  the  old  bed  of  the  little  Lochan 
Deabhta,  which  has  been  completely  drained  by  the  railway,  leaving 
only  a  channel  through  it  for  the  escape  of  the  waters  from  Loch  Dubh. 
After  leaving  Lochan  Deabhta  the  outfall  joins  the  Schoolhouse  bum, 
which  has  been  deflected,  thence  into  the  Arnabol  bum,  falling  into 
the  head  of  Loch  Beag,  an  inlet  of  Looh  nan  ITamh.  It  is  surrounded, 
except  on  the  western  side,  by  low  though  steep  hills,  which  impart 
a  dark  and  sullen  appearance  to  the  loch,  hence  its  name — the  Black 
loch.  Considering  its  superficial  area,  it  is  the  deepest  loch  visited  by 
the  Lake  Survey.*  Its  great  depth,  and  the  remarkable  temperature 
conditions  discovered  in  it,  well  repaid  the  trouble  of  carting  a  boat 
from  Loch  nan  ITamh  and  carrying  it  down  to  the  loch.  Its  catchment 
area  is  very  small,  and  it  would  seem  that  the  unpleasant  taste  of  its 
water,  resembling  that  of  a  stagnant  pool,  is  due  to  the  small  amount 
of  fresh  water  entering  it.  This  unpleasantness  is  probably  something 
more  than  mere  taste,  for  attempts  to  stock  the  loch  with  trout  have 
been  unsuccessful,  the  fish  rapidly  dying  ;  eels,  however,  abound  in  it. 

Loch  Dubh  trends  in  a  north-west  and  south-east  direction,  the 
broadest  part  being  rather  near  the  south-east  end.  Its  length  is  under 
half  a  mile,  its  maximum  breadth  one-sixth  of  a  mile,  and  its  mean 
breadth  one-tenth  of  a  mile.  Its  waters  cover  an  area  of  about  32 
acres,  and  it  drains  an  area  eight  times  greater,  or  about  262  acres. 
Sixty-five  soundings  were  taken,  and  the  maximum  depth  observed  was 
153  feet,  which  bears  the  ratio  to  the  length  of  the  loch  of  1  to  15. 
This  low  ratio  is  only  equalled  by  the  little  loch  on  Eilean  Subhainn 
in  Loch  Maree,  and  the  loch  which  most  nearly  approaches  it  is  Looh 
Fender  in  the  Tay  basin,  in  which  the  ratio  is  as  1  to  22,  followed  by 
Loch  Dhugaill,  near  Kishom,  in  which  the  ratio  is  as  1  to  27.  Among 
the  larger  Scottish  lochs,  the  nearest  approach  is  found  in  Loch  Treig, 
with  a  ratio  of  depth  to  length  of  1  to  62.      The  volume  of  water 


*  The  deepest  lake  in  East  Prussia  is,  according  to  Halbfass  ((?2o&im,  Bd.  M,  p.  187, 
September  15, 1904),  the  Wuchsnigsce,  which  is  about  1}  miles  in  length,  and  has  a 
maximum  depth  of  about  210  feet.  Loch  Dubh  is  less  than  half  a  mile  in  length,  and 
its  maximum  depth  is  153  feet. 
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oontained  in  the  looh  is  estimated  at  86,956,000  cubic  feet,  and  the  mean 
depth  at  nearly  63  feet,  or  41  per  cent,  of  the  maximum  depth.  The 
loch  was  surveyed  on  July  12, 1902;  the  elevation  of  the  lake  surface 
above  the  sea  was  found,  by  levelling  from  bench-marks,  to  be  103  feet ; 
when  visited  by  the  Ordnance  Survey  officers  on  August  6,  1869,  the 
elefation  was  103*3  feet  above  sea-level.  No  drift-marks  were  seen, 
twt  the  keeper  stated  that  the  annual  range  in  level  was  alx)ut  9  inches. 
Loch  Dabh  is  very  simple  in  conformation,  the  contour-lines  follow- 
ing approximately  the  shore-line.  Near  the  north-west  end  there  is  a 
alight  rise  of  the  bottom,  as  shown  in  section  A~6  on  the  map,  but 
otherwise  the  lake-floor  slopes  down  regularly  to  the  deepest  parfc, 
which  lies  towards  the  north-eastern  shore.  The  maximum  depth  of 
153  feet  was  observed  at  a  distance  of  about  120  feet  from  this  shore, 
giving  a  slope  of  59"^ ;  the  height  of  the  hill  immediately  adjoining  is 
240  feet,  and  the  slope  35^  hence  the  slope  from  the  top  of  the  hill  to 
the  bottom  of  the  loch  is  one  of  45^.  The  areas  between  the  consecutive 
Qontoar-lines  drawn  in  at  equal  intervals,  and  the  percentages  to  the 
total  area  of  the  loch,  are  as  follows  : — 

Feet. 

0  to    50  

50  „   100  

100  „    150  

Over  150  

:ji-8  1000 

Teuperature  Observations. — A  most  interesting  series  of  temperatures 
«u  taken  in  Loch  Dubh  at  the  time  of  the  survey,  as  given  in  the  first 
ttlunm  of  the  following  table.  The  loch  was  revisited  in  March,  1003, 
vImii  the  water  was  found  to  be  uniform  in  temperature  from  surface 
to  bottom,  as  given  in  the  second  column  of  the  table — 


\cres. 

Per  cent. 

14-8 

40-7 

80 

309 

76 

2Gr, 

0;-) 

19 

Loch  Dnbh. 

Depth  In  feet. 

July  12,  1902, 

3  p.m. 

"  Fahr. 

0 

590 

10 

590 

k; 

58-9 

20 

560 

25 

53-7 

35 

51-5 

50 

471 

75 

4-11 

100 

43-6 

150 

43-5 

I/>ch  Dubli. 
March  28,  1903. 

Fahr 
410 


410 
410 

40-9 
40-!) 

The  series  taken  in  March  calls  for  no  discussion,  but  the  series 

taken  in  July  is  remarkable  for  the  low  temperature  of  the  deep  water 

at  this  season  of  the  year,  and  for  the  great  range  of  temperature  from 

snrface  to  bottom.    Compared  with  the  temperatures  recorded  in  Looh 

Shiel  a  week  earlier  in  the  same  month,  we  find  the  temperature  in 
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Looh  Dabh  1^*7  lower  at  the  bottom  in  150  feet  than  in  Looh  Shiel : 
420  feet,  and  in  Loch  Morar  (the  deepest  of  all  Scottish  loohs),  ten  day^ 
earlier  in  the  same  month,  a  temperature  equal  to  that  at  the  bottouc^ 
of  Looh  Dubh  was  recorded  only  after  descending  to  a  depth  of  25CD 
feet.    The  extreme  range  of  temperature  shown  by  the  series  in  Lookv 
Dubh  amounts  to  IS^'-S,  while  the  series  taken  in  Looh  Shiel  shows  ^ 
range  of  only  12°,  and  the  series  in  Loch  Morar  shows  a  range  of  onljr" 
13°  from  surface  to  bottom.     The  extraordinary  temperature  conditions 
observed  in  Loch  Dubh  may  probably  be  accounted  for  (1)  by  the  greafe 
depth  of  the  looh  compared  with  other  lochs  of  similar  area ;  (2)  by  th^ 
small  extent  of  its  drainage  area,  so  that  very  little  rain-water  enters 
the  loch ;  and  (3)  by  the  small  area  of  the  loch  and  the  steepness  of  tho 
surrounding  hills  reducing  the  mixing  efifect  of  the  wind  to  a  minimum. 

Lochs  M&ma  and  na  Creige  Duibhe  doubtless  formed  at  no  distant 
date  one  sheet  of  water,  which  was  gradually  separated  into  two  por- 
tions by  the  deposition  of  material  brought  down  by  the  AUt  Dearg. 
This  is  evidenced  by  the  fact  that  locally  the  name  Mlima  is  applied  to 
both  divisions,  but  in  this  place  that  name  is  restricted  to  the  western 
basin,  the  name  na  Creige  Duibhe  being  applied  to  the  larger  and 
deeper  eastern  basin.  The  connecting  stream  is  about  60  yards  in 
length,  with  a  depth  of  7  to  8  feet,  the  fall  from  Loch  na  Creige  Duibhe 
to  Loch  Mama  being  less  than  a  foot.  The  tract  of  alluvium  separating 
the  two  lochs  was  about  2}  feet  above  the  water  of  Loch  Mikma,  and 
the  keeper  stated  that  he  had  often  seen  it  flooded  when  the  lodhs  were 
high.  The  hills  along  the  northern  and  southern  shores  of  the  lochs 
rise  steeply  up  to  heights  exceeding  1000  feet,  approaching  2000  feet 
along  the  northern  shores,  down  the  sides  of  which  a  few  torrents  msli 
after  heavy  rains.  The  two  lochs  trend  east  and  west,  and  the  outflow 
from  Looh  na  Creige  Duibhe  passes  into  Loch  Mlima,  and  thence  by  the 
Oleann  M4ma  into  Loch  nan  TTamh. 

Loch  Mama  (see  Plate  Y.). — Loch  Miima  is  over  one-third  of  a  mile 
in  length,  one-eighth  of  a  mile  in  maximum  breadth,  and  one-twelfth 
of  a  mile  in  mean  breadth.  Its  waters  cover  an  area  of  about  17  acres, 
and  it  drains  directly  an  area  of  two-thirds  of  a  square  mile,  but  since 
it  receives  the  outflow  from  Loch  na  Creige  Duibhe  its  total  drainage 
area  is  over  2  square  miles,  an  area  seventy  times  greater  than  that  of 
the  loch.  Nearly  forty  soundings  were  taken,  the  maximum  depth 
observed  being  44  feet.  The  volume  of  water  contained  in  the  looh  is 
estimated  at  11  million  cubic  feet,  and  the  mean  depth  at  14J  feet.  The 
loch  was  surveyed  on  July  11,  1902,  and  the  elevation  of  the  lake 
surface  above  the  sea  was  determined  from  spot-levels  as  being  369 
feet.  It  forms  a  simple  basin,  the  deepest  part  being  found  towards 
the  east  end.  The  areas  between  the  contour-lines,  and  the  percentages 
to  the  total  area,  are  as  follows :— 


Acres. 

Per  cent. 

8-0         . 

46-9 

«-4 

37-5 

2(5 

15-6 
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Feel. 

0  to  10  

10  „  25  

Over  25  

17-0  1000 

Lock  na  Oreige  Daibhe  (aee  Plate  Y.). — Loch  na  Creige  Daibhe  ix 
fiw-fiftha  of  a  mile  in  length,  one-eighth  of  a  mile  in  maximum  breadth, 
ni  one-fourteenth  of  a  mile  in  mean  brea'lth.  Its  waters  oover  an 
m  of  about  86^  acres,  and  it  draius  an  area  twenty-four  tii^es  greater, 
or  aboat  1^  square  miles.  Over  seventy  soundings  were  taken,  the 
■izimam  depth  recorded  being  93  feet.  The  volume  of  water  is  esti- 
Bited  tt  52  million  cubic  feet,  and  the  mean  depth  at  32^  feet.  The 
loch  was  surveyed  on  the  same  day  as  Loch  M^ma  (July  11,  1902) ;  the 
devAtion  of  the  lake  surface  above  the  sea,  from  spot-level  and  by  com- 
pniion  with  Loch  M&ma,  was  found  to  be  359*7  feet.  An  inspection  of 
Ae  map  shows  Loch  na  Creige  Duibhe  to  be  (like  Loch  Milma)  a  long 
ttnow  basin  of  very  simple  conformation.  It  is  much  deeper  than  Loch 
K^  and  the  deeper  water  approaches  nearer  to  the  west  than  to  the 
SMtend,  that  is  to  ssy,  nearer  to  the  alluvial  cone  separating  the  two 
kdifl.  A  sioiilar  state  of  matters  has  been  noted  in  the  casa  of  Locbs 
M  and  Doine  in  the  Forth  basin,  formerly  a  continuous  looh,  now 
^ed  into  two  portions  by  the  deposition  of  material  brought  down 
^  the  river,  where  deep  water  approaches  close  to  the  dividing  pro- 
BKAtoiy  of  land  on  both  sidee.* 

The  areas  between  the  consecutive  contour-lines  drawn  in  at  equal 
mtffrals,  and  the  percentages  to  the  total  area  of  the  looh,  are  as 
Uowb:-. 

Feet. 

0  to  25         

25   „  50         

50   „  75         

Over  75        

36-4  lOOO 

Tewyperaiure  ObservcUions. — The  surface  temperature  observed  in  Loch 
Bs  Creige  Duibhe  on  the  date  of  the  survey  was  57''-4,  in  the  stream 
between  the  two  loohs  57'''1,  and  in  Loch  Mtkma  r)6°-5.  The  following 
nrial  temperatures  were  taken  in  the  deepest  part  of  Loch  na  Creige 
Dinbhe  at  4-45  p.m.  on  July  11,  1902  :— - 

Snrfaoe 57°'4  Fuhr. 


Acros. 

Per  cent. 

212 

5S1 

<;-9 

190 

51 

141 

32 

8-8 

lOfoet 
20  ., 
30  „ 
50  „ 
75  ^ 
90    ,. 


See  Oeographieal  Jourmil,  vol 


57°-4    , 

57°-4 

5:ro 

:)0o-8 

49°-2 

48°-8 

15,  p.  325,  April  1900. 
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Thie  fieriee  shows  a  constant  temperature  down  to  20  feet,  then  a 
fall  of  4'''4  between  20  and  30  feet,  and  a  further  fall  of  2*^-2  between 
30  and  50  feet,  the  extreme  range  of  temperature  from  surface  to  bottom 
being  S^^Ck 

The  details  regarding  the  lochs  dealt  with  in  this  paper  are  ool- 
lected  together  in  the  table  on  the  opposite  page  for  oonvenience  of 
reference  and  comparison. 

From  this  table  it  will  be  seen  that  in  the  bix  lochs  under  conside- 
ration nearly  1200  son n dings  were  taken,  and  that  the  aggregate  area 
of  the  water  surface  is  over  8  J  square  miles,  so  that  the  average  numlier 
of  ^soundings  per  square  mile  of  surface  is  139,  The  aggregate  volume 
of  water  contained  in  the  lochs  is  estimated  at  about  18,200  millions  of 
cabic  feet.  The  area  drained  by  these  lochs  ii  nearly  100  square  miles, 
or  1 1^  times  the  area  of  the  loohs. 

Geology  of  the  Loch  Shid  OakJimeui  Basiv. — Though  the  baain  of  Loch  Shiel 
has  not  been  fiurveyed  by  the  Geological  Sarvey,  we  understand  that  certain 
memberH  of  the  staff  have  examined  the  rock  cuttiDgs  on  the  line  of  railway 
between  Loch  Eil  and  Kinlochailort.  The  rocks  exposed  in  these  cutlingB  consiat 
of  mnecovite-biotlte  gneiss  and  flaggy  miea-schlata,  which  are  included  in  the 
Moine  series  of  crystalline  gchiatft  by  the  Geological  Survey*  The  general  strike 
of  these  strata  is  north-east  tttid  south-west,  m  that  in  all  likelihood  they  are  con- 
tinued to  the  south-west  along  both  sides  of  Loch  ShicL  This  conclusion  is 
supported  by  the  fact  that  on  the  lofty  watershed  between  Loch  Shiel  and  Loch 
Linn  he  these  muscoTite-hiotite  gneisses  have  been  mapped  by  the  Geological 
Survey,  These  schists  and  gneisses,  which  are  supposed  to  represent  altered 
Bediroenls^  are  traversed  by  nutnerotis  veins  of  pegmatite  and  dykes  of  diorite, 
dolerite,  and  basalt. 

On  the  watershed  between  Glen  Hurich  and  Glen  Scaddle,  on  the  crest  of 
Sgor  Dhomhail  (2916  feet),  there  is  a  mass  of  foliated  granite,  and,  further  to  the 
flouth-westythe  later  igoeous  intmsionscf  the  Strontian  district  may  enter  the  Loch 
Shiel  catchment  baain. 


NOTES  ON   THE   BIOLOGY  OF  THE   LOCHS  IN  THE  SHIEL 

DISTRICT. 

By  ^AMES  MURRAY. 
Of  the  six  locha  dealt  with  in  this  paper,  tow-nettings  were  taken  in  four,  and 
A  shore-netting  in  a  fifth.  The  biology  presented  little  of  special  interest. 
Diaptomua  lactniatns  was  found  in  two  of  the  hjchs  (Shio!  and  Eilt);  these  are 
the  most  southerly  lochs  in  which  this  northern  spsciea  was  ohserved  by  the  Lake 
Survey,  though  it  has  been  recorded  by  Dr«  Scott  from  one  loch  (L:ch  Doon)  much 
farther  south. 

LorJi  Shiel. — Owing  to  the  great  abundance  of  llo^opedium.,  which  choked  up 
the  nets,  it  was  difficult  to  collect  other  animals  in  any  numbers.  The  mo8t 
plentiful  animals  were :  Diaptomus  gracilia^  Diapiomtu  laciniatuSf  Ctfdops  sirennus, 
Bonmina  Munrostna,  Bythotrephes^  Foh/phemus^  six  sp€ciea  of  pelagic  Rotifers 
{loclnding  FloKularia pehigim)  and  Dindityon.  The  plants  noted  were:  Xanthi' 
dium  antilopeum^  Siaurnsirttm  gra^ik^  and  Biaarastrum  hraziliense.  LcMia  and 
LiUordla  were  in  flower  at  the  upper  end  of  the  loch. 
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Loch  Dilate. — As  compared  with  Loch  Shiel^  tbiQ  moat  notable  features  of  this 
loch  were :  the  greater  abuBdance  of  life,  tlio  absence  of  Uohpedium  and  Diaptomu$ 
luciniaiuSf  and  the  presence  of  Diaphauosoma  brachtfvrum  in  considerable  numbers. 
Among  the  organisms  obferv^d  were:  Diaptomus  gracilu^  CtfcJvps  sirenuus^  Syw- 
chceia pectinaiaj  FIcpsoma  truncata^  Dinohrymu  Feridmium^  two  species  of  Ceratium 
(C.  hirutidineUa  and  C  cor »«/«//*),  Anahmiiajlos  aqucB  with  its  adhere ot  VortMloi, 

Loch  EiU.—  Lite  was  abundant,  the  characteristic  animals  being  Holopedium, 
Diaptomm  ladniatus,  Cyclops  sfrenuu^.  Anuria  cochleariSf  NoOiolca  hugispina, 
and  Fofynrthra.  Leptodora  Rnd  Btffhoirepha  were  scarce.  Bosviina  ohttisiroBtria 
and  a  Tariety  approaching  B.  hmfjispina  were  seen.  The  brilliant  red  and  blue 
Botifer,  Notops  pyffmmus^  was  pleniiful.  Bom©  immature  specimens  of  DiapiomxiB 
probably  belonged  to  />.  gracilis.  On  the  mud  in  the  deepest  part  of  the  loch 
were  numbers  of  a  pretty  little  green  larva  of  an  insect,  enclosed  in  transparent 
Ba.sk-shapad  casoR. 

Loch  Dubh,—Thh  little  loch,  remarkable  for  its  great  relative  depth  and 
temperature  conditions,  resembling  those  in  a  great  lalce,  was  examined  on  two 
occftHiona.  On  the  first  visit  in  July,  1&<12,  the  surfiice  temperature  was  50**  Fahr.i 
while  on  the  second  viait  in  March,  1^03,  the  temperature  throughout  was  about 
41''  Fdbr.  Notwithstanding  this  difference  in  temperature  there  was  little  difference 
in  the  animals  obeorved  on  the  two  occasions.  Those  found  in  July  were;  Diap- 
tomus  gracilis  (blue  and  red,  grey,  red,  blue),  Cychpi  strenuus^  Bosmina  chtusi'^ 
roiirig  (small,  purple),  Daphnia  htaiBtrtg  (all  pale  rcd)>  EurycercuSj  FoltfphemuM, 
Triarthra^  Folyarthra^  AnuT<Ea  cochkariSj  ConochiluSf  Ceratium  hirundimUaf 
Dinohryon*  In  March  all  the  eamo  animals  were  found,  except  Folyphemuat  and 
there  were  in  addition  a  few  larvas  of  Corethra  (phantom  larvae),  Notkoica  /ohVKtx*, 
a  second  species  of  Ceratium  {C\  cornutum — !eaa  common  in  Iflkea),  Malloinonas* 
A  very  small  form  of  Jshrtondla  occurred*  Near  the  shore  large  spheres  of 
Ophridium  were  found  on  the  weeds.  In  the  mud  from  the  bottom  were  many 
Khizopods  of  the  specips  Cyphodtria  ampulla^  Difflugiti  pyri/ormis^  D,  (flohuJosa, 
and  D,  arada.     Lohdia  and  Myriophyllum  were  growing  along  the  shores. 

XocA  na  Creitje  Duihhe, — As  this  loch  was  only  examined  by  means  of  a  net 
thrown  out  from  the  shore,  it  Is  probable  that  some  of  the  pelagic  animals  may 
havo  been  missed.  The  animals  seen  were :  Diaptomus  gracilis  (reddish),  Cydops 
Mtrenuus  (yoilow),  Alonopsin  dowjaia^  Chydorm  sphwricmt  Anurcea  coehUaris^ 
Btmaina  Muairostrts,  ArceUa  vulgurit.  A  few  of  the  oommonest  filamentous 
Alga  and  Desmlds  were  seen.    Asterionellu  was  scaroa. 
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By  Captain  H.  L.  CEOSTHWAIT,  R.E, 
This  journey  was  undertaken  in  connection  with  the  demaroation  of  tlie 
Chile- Argentine  boundary.  Before,  LoweYer,  landing  in  Patagonia,  wc 
made  a  abort  trip  through  the  channela  of  Tierra  del  Fuego  on  board 
the  Argentine  cruiser  Nuevo  de  Julio^  Captain  Quiroga»  wbich  had  been 
placed  at  the  dispoaal  of  Sir  Thomas  Holdioh. 

The  first  place  wo  touched  at  was  New  Year  island,  a  amall  island 
situated  in  lat.  54°  59'  «.,  about  5  miles  off  the  north  coast  of  Staten 
island.  Our  object  was  to  visit  tbo  magnetic^  and  meteorological 
observatory  eatabliahed  there  by  lb©  Argentine  Government,  as  a  base 
observatory,  in   connection  with   the   Antarctic  Expedition,  then   in 
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progrefls  under  Dr.  NordenslgdlcL  This  is  a  meet  complete  obeervatoiy 
in  every  respect.  It  is  saperintended  by  four  Argentine  naval  officers, 
who,  in  the  interests  of  science,  exile  themselves  on  this  lonely  and 
desolate  spot.  The  attention  they  give  to  their  work  is  well  illustrated 
by  the  fact  that  they  never  allow  the  annual  range  of  temperature 
in  the  magnetic  observatory  to  exceed  1°  0.  The  following  temperature 
conditions  have  been  recorded  on  this  island,  as  given  me  by  the 
officer  in  charge,  since  the  observatory  was  opened  in  February,  1902 : 
Highest  recorded,  55*^*4  Fahr. ;  lowest,  IG''^  Fahr. ;  annual  mean,41''Fahr. 
The  magnetio  observatory  is  kept  at  an  almost  constant  temperature 
of  64°  Fahr. 

Staten  island  was  just  visible  through  the  mist.  An  intense  gloom, 
1»eyond  all  description,  seems  to  overhang  this  place,  which  makes 
it  look  like  the  confines  of  the  world.  Entering  the  Straits  of  Le 
Maire,  we  steamed  into  Beagle  channel,  anchoring  that  night  ofif  the 
flourishing  settlement  of  Harberton,  belonging  to  Messrs.  Bridges,  who 
employ  on  their  farms  a  number  of  Ona  Indians. 

It  is  not  easy  to  estimate  the  number  of  Indians  now  inhabiting 
Tierra  del  Fuego.  Mr.  Bridges  thinks  there  are  about  500  Onas; 
Mr.  W.  S.  Barclay  pats  down  the  Yaghans  at  200,  and  the  Alacalufs  at 
800.  This  makes  a  total  Indian  population  of  about  1500.  Formerly 
it  was  estimated  at  8000  (*  End.  Brit.'),  but  it  is  difficult  to  believe  that 
such  a  sterile  land,  with  an  inhospitable  climate,  could  have  ever 
supported  a  large  population. 

Continuing  up  Beagle  channel,  we  reached  Ushuaia.  This  place 
was  established  a  few  years  ago  as  a  naval  station,  and  is  now  the  seat 
of  the  Government  of  the  Argentine  portion  of  Tierra  del  Fuego.  We 
were  here,  as  elsewhere,  most  hospitably  entertained  by  the  governor. 

Shortly  after  leaving  Ushuaia  we  turned  south  through  Ponsonby 
sound — the  home  of  **  Jemmy  Button  " — a  very  narrow  channel  between 
Xaverine  and  Hosts  islands.  In  the  afternoon  we  reached  Tekineka 
bay,  where  the  South  American  Mission  has  a  station  and  a  church — the 
most  southern  church  in  the  world.  There  live  here,  under  the  care  of 
Mr.  Williams,  the  missionary,  about  seventy  Yaghan,  or  canoe  Indians. 

Leaving  this  damp  and  dreary  bay,  we  passed  False  Cape  Horn,  and, 
skirting  the  west  end  of  Hermite  island,  made  straight  for  the  Horn 
itself.  There  was  little  wind,  but  a  long  unpleasant  swell  was  running. 
Having  taken  a  good  look  at,  and  some  photographs  of,  this  famous 
Lut  very  ordinary  promontory,  we  turned  northward  and  anchored  for 
the  night  in  Gk)eree  roads,  between  Naverine  and  Lennox  islands. 

The  next  place  of  interest  was  Sloggett  bay,  where  gold- washing  is 
carried  on  in  a  most  primitive  manner  by  a  party  of  miners,  mostly 
ranaway  sailors,  of  various  nationalities.  Geologically  the  shores  of 
the  bay  appear  to  be  formed  by  the  upraised  delta  of  a  river,  or  several 
rivers,  which  once  flowed  into  the  sea  here.    These  seem  now  to  be 
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IcNst  in  a  great  swamp,  whioh  oovers  the  aUuvial  depoflit  with  a  thick 
layer  of  peat.  The  sea  face  is  a  vertioal  oliff  about  100  feet  high.  At 
the  base  is  rock,  above  this  the  aUnvial  depositi  and  over  all  a  ooyering 
of  peat.  As  the  waves  undermine  the  difl^  the  gold-bearing  gravel 
falls  on  the  beach  below.  The  sea,  acting  on  the  dSbrts  like  a  natural 
jigger,  concentrates  the  gold  a  few  feet  below  the  surface.  This  material 
the  miners  further  concentrate  by  washing,  and  thus  obtain  small 
quantities  of  gold — enough,  it  was  said,  to  provide  a  living  wage.  So 
far  as  I  know,  no  scientific  attempt  has  been  made  to  deal  with  this 
large  quantity  of  gold-bearing  material*  Whether  it  would  pay  is 
another  matter.  Owing  to  its  remote  existence,  and  other  drawbacks, 
probably  it  would  not. 

The  most  striking  feature  of  Beagle  channel  is  undoubtedly  the 
astonishing  number  and  variety  of  the  glaciers,  which  occupy  all  the 
valleys  descending  from  every  mountain  high  enough  to  be  covered 
with  a  mantle  of  perpetual  snow.  The  general  direction  of  these 
valleys  is  favourable  as  regards  shelter  from  the  summer  sun.  This 
fact,  no  doubt,  accounts  in  a  measure  for  the  great  extension  of  the 
glaciers.  The  coolness  of  the  summer  rather  than  the  severity  of  the 
winter  is  also  an  important  factor  in  maintaining  both  ihe  glaciers  and 
the  comparatively  low  snow-line,  which  cannot  be  much  more  than 
2000  feet  above  sea-level.  It  is  to  these  features  we  must  look  in 
endeavouring  to  explain  the  glaciers  of  Tierra  del  Fuego. 

Most  of  the  larger  glaciers  we  saw  showed  signs  of  shrinkage. 
Trees  grow  on  the  lower  and  older  terminal  moraines,  the  vegetation 
becoming  younger  as  the  actual  ice  -  wall  is  approached.  Lateral 
moraines  are  found  stranded  on  the  flanks  of  the  valleys,  high  above 
the  present  level  of  the  ice,  and  the  polished  rook  indicates  the  height 
to  whioh  the  glacier  had  once  reached.  These  features  were  particularly 
noticeable  in  the  case  of  the  glacier  opposite  Bomanche  bay,  and  the  large 
glacier  descending  from  Mount  Sarmiento.  The  question  of  the  general 
recession  of  glaciers  in  these  regions  is  an  interesting  one  for  future 
investigation,  and  Beagle  channel  forms  an  admirable  field  for  study. 

Navigation  is  not  possible  at  night  in  these  narrow  seta.  We 
therefore  anchored  every  evening  in  some  friendly  cove.  Oflfiii  from 
within  the  shelter  of  these  deep  indentations  we  heard  the  storm  xaging 
overhead,  only  occasional  and  fitful  gusts  of  wind  reaching  the. ship. 
Now  and  then  the  crash  of  ice  falling  from  neighbouring  glaoiers 
resounded  among  the  mountainb. 

Daring  our  stay  in  Tierra  del  Fuego  from  January  15  to  the 
27  th,  1903  (corresponding  to  July),  the  mean  maximum  temperature 
was  56°'2  Fahr.,  and  the  mean  minimum  46'''7  Fahr.,  as  recorded  on 
board  ship. 

****** 

Shortly  after  landing  in  Patagonia,  at   Puerto  Consuelo  in  Last 
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Hox)e  inlet,  we  yitited  the  now  fkmoiiB  Cave  of  the  Mylodon.  It  is  fairly 
well  worked  out  as  r^ards  the  larger  remains  of  the  giant  sloth; 
there  are,  however,  still  to  be  fonnd  pieces  of  the  skin  with  the  hair  on 
of  this  extinct  animal.  The  explanation  of  this  high  state  of  preserva- 
tion in  which  it  is  found,  may  be  sought  in  the  stalagmite  which  covers 
the  floor  of  the  cave.  There  are  said  to  be  other  caves  in  the  neighbour- 
hood, but  the  few  men  who  make  a  business  of  discovering  and  disposing 
of  m  jlodon  remains  do  not  encourage  exploration. 

On  February  10, 1903,  I  left  the  Chief  Commissioner,  Sir  Thomas 
Holdich,  at  Camp  Cazador,  in  lat.  51°  S.,  and  started  for  Lake  San 
Martin.  The  route  lies  across  a  pass  over  the  Baguales  range.  This 
range  leaves  the  continental  water-divide  in  the  neighbourhood  of 
Mount  Stokes,  projecting  into  the  Pampas  in  a  direction  almost  at 
right  angles  to  the  general  line  of  cordilleras.  The  formation  is  basaltic, 
to  which  must  be  attributed  its  extraordinary  appearance.  As  we 
entered  the  narrow  valley  leading  to  the  pass,  high  pointed  pinnacles 
and  minarets  towered  above  us,  assuming  all  kinds  of  fantastic  shapes 
and  forms — some  like  vast  cathedrals,  others  resembling  medisBval 
forts.  The  pass,  which  is  4100  feet  above  sea-level,  was  just  free  from 
snow,  though  patches  were  lying  about  in  sheltered  places. 

The  march  next  day  was  begun  in  a  snowstorm,  and  during  the 
night  the  temperature  had  fallen  to  SO''  Fahr.  However,  as  we 
deeoended  the  weather  cleared,  and  towards  the  afternoon  we  had  a 
splendid  view  of  Lake  Argentine.  Below  us,  stretching  east  and  west, 
lay  the  great  lake,  about  60  miles  long  and  10  to  20  broad.  The 
western  end  has  several  arms  penetrating  deep  into  the  recesses  of  the 
Cordilleras,  and  there  receive  the  water  of  numerous  glaciers.  Large 
icebei^  were  floating  on  the  lake,  drifting  with  the  prevailing  wind 
towards  the  east.  Slowly  turning  round,  they  exhibited  in  the 
glistening  sunlight  every  gradation  of  colour  from  blue  to  green. 

In  the  evening  we  camped  on  the  shores  of  a  bay.  The  water  was 
covered  with  ducks,  black-necked  swans,  and  geese.  These  birds,  as 
indeed  all  animals  in  Patagonia,  are  so  unsophisticated  from  never 
having  seen  human  beings,  that  they  allow  one  to  approach  quite  close 
without  attempting  to  escape.  I  noticed  this  particularly  with  the 
huemul  round  Lake  San  Martin,  but  it  seemed  to  be  prompted  by  an 
insatiable  curiosity.  Under  these  circumstances  sport,  in  its  true 
sense,  is  impossible.  Snipe  were  also  fairly  plentiful  on  the  shores 
of  the  lake.  They  resemble  the  English  variety,  but  fly  slowly  and 
never  very  far.  I  often  found  them  in  places  high  up  on  the  hill- 
sides, quite  devoid  of  water. 

The  shores  of  this  lake  indicate  every  appearance  of  its  having  been 
much  higher  at  no  distant  date,  probably  before  the  river  Santa  Cruz, 
which  carries  off  the  surplus  water,  had  cut  the  deep  channel  it  now 
occupies.    The  edge  of  the  bay  was  strewn  with  erratic  boulders  deeply 
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scored  by  ice.  These  must  have  been  comimmtively  recently  transported 
from  the  glaciers  of  the  cordilleraa  by  ioebergs  and  stranded  on  the  ishore. 
The  next  march  took  ns  to  the  east  end  of  the  lake,  where  we 
crossed  tlie  Santa  Cniz  about  a  mile  below  where  it  leaves  the  lake. 
The  current  is  very  strong,  running  7  miles  an  hour*  Though 
there  is  plenty  of  water  in  this  river,  its  strong  stream  will  always 
debar  it  from  being  used  for  purposes  of  navigation^  otherwise  it  would 
have  made  a  splendid  highway  to  the  Atlantic- 

Immediately  on  crossing  the  river  we  caught  some  armadillos. 
This  animal  is  not  found  south  of  the  Santa  Cruz,  but  it  is  ver>*  common 
to  the  north.  It  is  a  goud  example  of  the  spread  of  animal  life  Vieing 
arrested  by  a  natural  feature. 

The  next  march  took  us  up  the  valley  of  the  Eio  Leona,  which  flows 
from  Lake  Viedma  into  Lake  Argentine  j  thus  the  Santa  Cruz  oarriea 
ofifthe  drainage  of  these  two  lakes.  Another  march  brought  us  to  the 
shores  oi  Lake  Viedma.  We  had  a  splendid  view,  which  is  .somewhat 
rare,  of  the  whole  range  of  the  cordiller a,  including  Mount  Fitz;  Koy,  the 
highest  peak  in  this  district.  Its  height  is  alx)ut  l!,OiiO  feet.  Towards 
the  top  it  appears  to  be  too  steep  to  hold  snow,  and  looks  quite  bare. 

An  enormous  glacier  descends  to  tho  water's  edge  at  the  west  end  of 
the  lake.  It  emanates  from  two  mountains,  one  north  and  one  south,  in 
the  line  of  the  cordilleras,  which  are  joined  by  a  comparatively  low 
saddle-  On  to  this  saddle  the  glacier  descends.  Tradition  says  it  here 
divides  in  two  branches,  one  going  to  Lake  Viedma  and  the  other  ■ 
reaching  the  Pacific,  somewhere  near  Eyre  sound.  It  is,  huwever, 
unexplored,  but  from  appearances  this  might  be  the  case.  If  it  really 
happees^  the  continental  water-divide,  and  oooBequently  tho  boundary  I 
between  Chile  and  Argentine,  would  follow  the  surface  of  an  ever- 
moving  glacier.  From  this  might  result  serious  embarrassment  where 
already  complicated  boundary  questions  exist.  I 

Passing  round  the  east  end  of  Viedma,  we  crossed  a  low  range  Into  ■ 
the  valley  of  Lake  San  Martin.  This  lake,  unlike  Viedma  and 
Argentina,  has  an  exit  into  the  Pacific.  At  the  east  end  of  the  valley 
there  is  a  small  shallow  lake  called  Laguna  Tar.  At  present  its  waters 
flow  into  Lake  San  Martin,  i.e.  in  a  westerly  direction*  The  continental 
water-divide  is  here  eo  ill  defined  that  a  cutting  of  a  few  feet  would 
cause  Laguna  Tar  to  flow  to  the  Atlantic,  There  is  the  dry  bed  of 
a  stream  visible,  and  in  time  of  flood  this  lake  may,  temporarily,  have  an 
exit  in  both  directions.  The  continental  water-divide  would  then  nm 
through  a  lake.  A  water-divide,  therefore,  without  precise  knowledge, 
may  prove  a  very  inexact  definition  for  a  boundary, 

San  Martin  undoubtedly  occupies  what  was  onoe  a  strait  joining  the 
Atlantic  and  Pacific.  The  main  body  of  water  runs  almost  east  and 
west,  penetrating  into  the  heart  of  the  cordillera.  The  mountains 
rise  abruptly   from   its  shores.      It   is    subject   to   the   most   violent 
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Biorms,  which  make  the  lake  very  rough  and  dangerous  to  navigate, 

as  I  have  reason  to  know  after  a  week's  expedition  on  it  in  a  oanvas  boat. 

While  encamped  on  the  shores  of  a  sheltered  bay,  I  noticed  that  the 

level  of  the  water  raie  and  fell  in  a  peculiar  manner.    More  exact 

measurements  showed   that  the  movements  were  irregular*  but  on 

an  average  amounted  to  about  5  inches^  having  a  period  of  about  four 

minutes  between  two  successive  high  waters.     The  surface  of  the 

water  to  the  eye  was  perfectly  smooth.    I  append  a  diagram  of  these 

**  seiches,"  showing  30-second  observations  extendiog   over  half   an 

boar. 
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The  rocks  round  San  Martin  are  mostly  basalt.  In  many  iuHtanoes 
it  is  cellular,  indicating  that  it  bad  flowed  under  water.  The  geological 
nqnenoe  of  events  here  would- seem  to  have  been  somewhat  as  follows : 
A  rabmerged  land,  when  the  sites  of  the  great  lakes  were  arms  of 
ihe  flea^  such  as  we  now  find  in  Tierra  del  Fuego ;  volcanic  activity, 
when  lava  flowed  under  water,  as  shown  by  the  existing  cellular 
hMlt ;  elevation  of  the  land,  for  we  find  numerous  instances  of  upraised 
iMches  with  cellular  basalt  overlying  them;  following  this  another 
period  of  volcanic  action,  and  then  an  age  of  ice,  for  there  is  very 
marked  evidence  of  ice-aotion  on  the  basalt  In  the  present  glaciers 
we  Lave  the  lineal  descendants  of  a  glacial  period. 

In  conclusion,  I  should  like  to  point  out  that  Patagonia  is  an 
excellent  field  for  the  traveller  who  wishes  to  explore  unknown  glaciers, 
and  to  study  glacial  action.  It  is  full  of  interest  to  the  geologist. 
The  climate  in  summer,  though  cool,  is  extremely  healthy. 

A  map  illustrating  this  journey  appeared  in  the  February  (1904) 
number  of  the  Geographical  Journal,  vol.  23,  No.  2. 
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MB.  C.  W.  HOBLEY'S  BECENT  JOUBNET  IN  EAST  AFBICA. 

We  have  been  favoured  by  the  Foreign  Office  with  a  report,  by  Mr.  G.  W. 
Hobley,  on  a  journey  made  by  him  in  1904  in  the  rift-valley  between 
Lakee  Nakuro  and  Baringo  and  on  the  Laikipia  nplands  to  the  east. 
It  is  acoompanied  by  a  sketoh-map  (of  which  the  aooompanying  small 
map  is  a  reduotion),  drawn  by  Mr.  Hobley  to  show  his  routes  and  the 
main  features  of  the  country  traversed.  The  districts  passed  through 
are  still  far  from  well  known,  and  Mr.  Hobley's  narrative  adds  many 
details  to  those  supplied  by  previous  travellers,  though,  as  he  himself 
remarks,  the  country  is  not  even  yet  thoroughly  explored. 

Starting  on  July  6  from  the  Nakuro  station  on  the  railway,  Mr. 
Hobley  marched  round  the  east  side  of  the  Menengai  volcano  and  then 
north  up  the  valley  between  it  and  the  escarpment,  several  small 
streams  being  found  to  flow  out  of  the  escarpment  and  lose  themselves 
in  the  plain.  An  enormous  number  of  zebra  were  seen  in  the  latter. 
A  stream  which  loses  itself  in  the  crater  of  Menengai  was  not  running 
at  the  time,  but  further  on  the  Mburunoto  was  found  to  be  a  fine 
stream,  and  to  end  in  the  big  Elbunyata  swamp,  not  shown  on  existing 
maps.  A  fine  Masai  cattle  road  was  struck  and  followed  due  north  to 
the  salt  lake  Solai,  not  marked  on  the  official  map.  It  seems,  however, 
to  be  the  Lake  Kibibi  visited  by  Dr.  Gregory.*  Three  streams  run 
intait  from  the  south  and  south-east,  and  the  Mbolakilag  is  said  to  flow 
in  on  the  west.  All  round  the  lake  there  were  delightful  meadows  of 
thick  rich  grass,  on  which  numerous  antelope  were  grazing.  A  tiring 
march  through  long  grass  and  acacia  woods,  during  which  the  numerous 
rhinoceros  were  a  cause  of  danger  to  the  caravan,  brought  the  party 
to  the  edge  of  a  valley  1500  feet  deep,  which  separated  the  plateau 
over  which  they  had  been  travelling  from  the  Laikipia  escarpment, 
here  rising  abruptly  3000  to  4000  feet  in  colossal  buttresses  and  cliffii. 
Descending  by  a  very  rocky  path,  they  found  at  the  bottom  a  delightful 
river,  20  to  30  yards  wide,  called  Tin  by  the  Masai  and  Sondai  by 
the  Njamusi.  For  a  time  the  march  was  continued  over  very  broken 
country  within  the  valley,  along  which  some  dense  acacia  forest  was 
seen ;  but  on  seeing  a  large  herd  of  elephants  climbing  the  escarpment 
in  a  north-westerly  direction,  it  was  decided  to  follow  their  example, 
and  after  a  climb  of  1200  feet  a  broad  valley  was  reached,  with  the 
main  Laikipia  escarpment  on  the  right  A  march  of  16  miles  due 
north  over  a  waterless  country  then  brought  the  caravan  to  the  Baringo 
station,  where  Mr.  Hobley  spent  two  days,  having  several  interviews 
with  the  Suk  and  Njamusi  chiefs.  The  former  people  call  themselves 
Pokot,  Suk  being  the  name  given  to  them  by  the  Masai. 

•  It  in  tjliown  as  Solui  in  Captain  G.  B.  Smith'a  map  in  tho  Journal  for  Se|»' 
tember,  1899. 
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MR,  C  W,  HOBLKrs   RECENT  JOURNEY   IK  EAST  AFBICJL 


The  return  journey  was  made  by  a  route  over  the  Laikipia  uplands, 

and  the  information    collected   regarding  the«e  fomifl    an    interesting 
supplement  to  that  obtained  hy  Mr,  Tate  (Jotirmtl^  voL  23,  p.  220  et  ieq,) 
and  previous  travellers.     In  a  general  way,  it  confirms  the  accuracy  of 
Thomson's  mapping  of  this  region.    Going  west  over  exoeediogly  stony 
hills,  Mr.  HoLley  reached  the  top  of  the  escarpment  after  a  steep  climb 
of  nearly  :iOOO  feet,  being  rewarded  by  a  wonderful  panorama  of  the 
rift- valley  and  Kamasia  escarpment.     Looking  east,  the  country  was  a 
Itoundless  green  rolling  plaiu,  gradually  sloping  east^  and  with  belts  of 
thick  forest  in  every  valley.     To  the  north  the  tabular  mass  of  Loroghl 
was  a  striking  object     The  march  led  in  a  south -south -east  direction,  a 
way  having  often  to  l^e  made  through  thick  wet  grass.    Various  swampy 
streams  drain  towards  the  Euaso  (Guaso)  Narok,  which,  where  crossed, 
was  a  fine  stream  20  to  30  yards  wide.     About  a  mile  below  there  were 
falls  40   feet  high,   which   Mn    Hobley  names  the  Eliot  falls,     (The 
Thomson  falls  are  higher  up  on  the  same  river.)     The  most  easterly! 
camp  was  on  the  Pes  river  and  swamp  (Bes  of  Thomson,  Pesi  of  Tate)t| 
one  of  a  series  of  streams  rising  on  the  north-east  and   east  of  th« 
Aberdare   range.     At  Pes  swamp   some   very  interesting   oolonie 
Wandorobo  hunters  were  met  with :  a  communication  on  these  cur 
people  will    be   found   in  the  next  number   of  the   periodical    JIfaiiJ 
TTence   the   route   led   nearly  west   over   open  downs    with   beautiful ' 
belts  of  young  juniper  forest  in  the  valleys.     It  brought  the  caravan 
to  the  edge  of  the  escarpment  overlooking  the  Elliollosaat  lakes,  the 
outlines  of  which  Mr.  Hobley   for  the  first   time  defined  with  some] 
accuracy.     They  lie  north  and  south  of  each  other  (not  east  and  west] 
as  was  shown  on  Mr.  Mackinder's  map),  and  are  only  separated  by  ai 
strip  of  swamp.     In  descending  the  escarpment  to  the  eastern  shore, 
some  wonderful  graded  roads  were  met  with,  thought  by  the  Masai  to 
have  been  made  by  elephants,  but  more  probaldy  the  work  of  hntnan 
hands,     The  southern  edge  of  the  water  was  skirted,  and  after  6  miles 
the  western  side  of  the  miniature  rift-valley  which  contains  the  lakes 
was  climbed,  the  route  being  continued  (in  part  through  thick  fog) 
over  the  grassy  downs  of  Snbugo  Loldian  *  and  down  the  escarpment 
to  the  neighbourhood  of  Elmenteita, 

It  will  1^  noticed  that  Mr.  Hobley *s  map  gives  an  entirely  new  aet  j 
of  names  to  the  chief  orographical  features  of  the  Laikipia  region,  the  1 
nomenclature  of  which  is  one  of  the  moat  pus&zling  questions  in  the  ' 
geography  of  this  part  of  Africa.  In  view  of  the  multitudinous  names 
in  use  among  the  various  tribes  of  the  surrounding  country,  it  may  be  i 
doulded  whether  any  one  set  can  justly  claim  the  sole  title  to  correct- 
neis ;  l>ut  Mr.  Hobley's  long  experience  of  the  Masai  and  other  tribes 

*  Or,  XDore  propcrlj,  Osypuko  Lultimi.  The  word  Bubugo  meiuifi  bigbloiuU  with 
patehei  of  forest.  It  occurs  also  in  thts  Siibng^u  I^  Pomn.  a.pp1i\'f]  Hy  Tlmmtion  ti 
m  port  of  the  Aljerdarc  range. 
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lends  a  speoial  weight  to  the  names  assigned  by  him.    The  Aberdare 

range  is  named  by  him  Doinyo  (Donyo)  Lereko,  Satima  being  applied 

to  the  northern  extremity  only.    The  Einangop  of  Thomson,   von 

Hohnel,  and  Oaptain   (now  Lieat.-Colonel)  6.  E.  Smith,   called  also 

Donya  Ronyn  by  the  last  named,  and  Nandama  by  Maokinder,  he  calls 

Doinyo  Ngnshei,*  a  neighbonring  peak  to  the  north  being  marked  as 

Doinyo  Ngorinito.    Mr.  Hobley*s  Eibibieri  is  evidently  the  Gtojito  of 

Thomson,  which  was  thought  by  Gregory  to  have  no  existence  except 

as  part  of  the  Satima  range.     It  is  also  the  lesser  Satima  of  Smil^, 

ind  its  height  shonld  therefore  be  11,174  feet,  in  accordance  with  the 

obsenrations  of  that  ofiBcer  {Journal^  vol.  14,  p.  289),  instead  of  the 

13,390  of  Col.  J.  B.  L.  Maodooald's  map  issued  by  the  Intelligence 

Division  of  the  War  Office,  this  being  the  height  of  the  main  Satima 

in  the  Aberdare  range.     Mr.  Hobley's  Doinyo  01egollnm,t  a  little 

hrther  north,  does  not  seem  to  be  represented  in  previous  maps. 


THE  EXPEDITION  TO  WESTERN  TIBET. 

IiFORMATioN  hss  reached  the  Boyal  Greographical  Society  as  to  the  main 
units  of  the  expedition  which  Sir  Frank  Younghusband  sent  westwards 
to  establish  a  trading  centre  at  Gartok,  in  Western  Tibet.  This 
iqpedition  was  under  the  command  of  Captain  Bawling,  who  was 
loeompanied  by  the  able  and  experienced  surveyor.  Captain  Eyder,  r.e., 
mlflo  by  Captain  H.  Wood,  r.e.,  and  Lieut.  Bailey.  Though  the  party 
kd  hardly  any  esoort,  it  was  received  everywhere  with  open  arms. 
Tka  amonnt  of  new  geographical  work  accomplished  by  this  western 
opedition  renders  it  of  the  first  importance,  and  is  some  compensation 
far  the  stoppage  of  the  expedition  which  was  all  ready  to  start  down  the 
Brahmaputra  to  solve  the  old  Sanpo  problem,  but  which,  for  some  un- 
oplained  reason,  was  stopped. 

Fortunately,  during  the  progress  of  the  expedition  to  Lhasa,  Captain 
Ijder,  who  was  in  charge  of  the  survey,  was  able  to  map  all  the 
wontry  round  the  Ehambajong  camp.  Fine  views  were  obtained  of 
fte  snows  from  Chumalari,  past  Eanchenjanga,  to  Mount  Everest.  One 
Huge  running  north,  apparently  from  Mount  Everest,  and  which,  from 
&e  apparent  height  of  some  of  its  peaks,  had  excited  interest  in  the  camp, 
ns  found  by  triangulation  to  have  no  great  height,  22,000  feet  or  so, 
iftd  the  two  peaks  north-west  of  camp,  which  one  of  the  native  explorers 
Wl  mentioned,  only  proved  to  be  21,000  feet  in  height. 

The  Chumbi  valley,  which  is  narrow,  did  not  take  long  to  survey, 
Wt  a  portion  of  unexplored  Bhutan  was  done  by  sending  a  native 

*  The  ;altitiide  marked  on  oar  map  1)cloQg8  to  this  peak,  and  not  to  tlio  Doinyo 
^'Korinito. 

t  Doinyo  Olegollnm  is  not  a  separate  monntain,  bnt  is  more  in  the  nature  of  a 
Wge  on  the  weft  face  of  the  Aberdare  range ;  it  is  shown  in  ratlier  too  pronounced  a 
Banner  on  the  map.— O.  W.  H. 
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surveyor  down  the  valley  to  the  plains  and  back  again.  The  mission 
then  moved  forward  to  Tuna,  and  later  to  Gyantse,  the  country  aronnd 
whioh  was  mapped.  On  the  advance  to  Lhasa,  in  the  Earoda,  on  either 
side  some  fine  snow-peaks  23,000  feet  or  so,  was  seen  a  portion  of 
the  Yamdok  Tso,  the  obvious  old  outlet  of  whioh  was  passed  at  Yarsik, 
but  a  small  stream  now  flows  in  there,  and  not  out  of  the  lake.  Military 
considerations  prevented  any  surveying  further  than  some  30  miles  up 
the  valley  from  Lhasa,  but  Captain  Byder  and  Captain  Cowie  made  a 
good  accurate  map  of  Lhasa  itself  and  its  suburbs.  The  party  under 
Captain  Bawling  had  a  most  interesting  journey  westwards ;  they  had 
two  and  a  half  months  of  oontinuous  marching  and  surveying. 

Briefly,  the  results  of  the  journey,  geographioally,  are  that  Captain 
Byder  and  Captain  Wood  have  surveyed  the  Brahmaputra  from 
Shigatse  to  its  source,  the  Sutlej  from  its  source  to  British  territory, 
and  the  Grartok  branch  of  the  Indus;  they  have  also  surveyed  the 
Mausarowar  and  Bakas  Tal  lakes,  proving  that  while  there  is  an  outflow 
from  the  former  to  the  latter  during  four  months  of  the  year,  during  the 
rains  and  the  melting  of  the  snows,  there  is  now  no  outlet  from  the 
Bakas  Tal,  although  the  Tibetans  declare  there  used  to  be.  This  moves 
the  sources  of  the  Sutlej  far  west  of  what  they  have  generally  been 
considered  to  be.  They  also  flxed  many  snow-peaks,  and  although  the 
computations  have  not  been  worked  out,  it  seems  clear  that  no  peak 
exists  anywhere  approaching  Mount  Everest  in  height. 


CAPTAIN  OWEN'S  MAP  OF  UNYORO.* 

By  the  courtesy  of  the  Foreign  Office,  we  are  enabled  to  publish,  in 
the  present  number,  a  sketch-map  of  the  country  between  the  Albert 
Nyanza  on  the  west,  and  the  Victoria  Nile  on  the  east  and  north, 
made  during  1900-1901  by  Captain  B.  C.  B.  Owen.  It  was  compiled 
during  tours  of  inspection  carried  out  by  Captain  Owen  whilst  serving 
as  Officer  Commanding  the  Unyoro  military  district  under  the  Foreign 
Office.  The  route-traverse  was  carried  out  with  prismatic  compass  and 
cavalry  sketching-board,  distances  being  obtained  by  pacing,  with  the 
control  supplied  by  intersection.  The  routes  shown  are  those  actuaUy 
paced,  but  the  country  on  either  side  was  frequently  examined  for  some 
distance.  No  attempt  has  been  made  to  introduce  detail  from  other 
surveys,  or  to  adjust  the  work  so  as  to  fit  it  with  that  of  previous 
tnivellers,  except  in  so  far  as  the  whole  has  been  adjusted  to  one  or  two 
positions  determined  astronomically,  especially  those  of  the  late  Lieut.- 
Colonel  Yandeleur,  whose  work  still  supplies  the  best  general  basis  for 
the  map  of  this  region.  The  map  was  sent  home  by  the  Director  of 
Intelligence  in  Egypt,  through  Lord  Cromer,  and  it  is  stated  that  sick- 
ness and  press  of  work  are  responsible  for  the  delay  in  its  completion. 

•  Map,  p.  352. 
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SOME  NOTES  ON  THE  RIVER  SYSTEM  OF  THE  UPPER  LIAO, 

MANCHURIA. 

B7BOBEBT  T.  TIJBLXY. 

Though  Manchuria  has  for  many  yean  been  expected  to  become  of  great  political 
imputanoe,  but  little  of  a  definite  nature  is  known  of  its  geography.  Thus,  a  few 
goneral  remarks  on  the  Liao  river  may  be  of  interest. 

The  mala  stream  rises  ftr  away  in  Mongolia—or  rather  in  a  section  which  is 

firtoally  China,  and  just  near  the  old  town  of  Jehol,  north-east  of  Peking — and 

tiMooa^  mnning  north  by  east,  enters  Manchuria  nearly  on  the  44th  parallel  of 

ktitade,  westward  of  the  dty  of  Chang*chiin-Fu,  or  Euau-cheng-tsu.     Both  the 

SMUoe  and  mouth  are  almost  on  the  41st  parallel,  and  thus  its  course  actually  de- 

■cribes  a  peculiarly  elongated  horseshoe  shape.    From  the  mountains  and  huntiog 

fivests  near  Jehol  it  receives  much  water,  which  it  loses,  to  a  somewhat  large  extent, 

is  it  wends  its  way  slowly  over  the  plateau.    It  passes  through  a  region  which  until 

recent  years  was  given  up  to  nomads,  but  now  thousands  of  industrious  Chinese 

are  laming  the  desert  or  wilderness  into  rich  com-laDds  for  a  good  distance  on 

dtlier  side  of  the  river.     Until  it  enters  Manchuria — near  the  once  Mongolian 

trading  centre,  now  Chinese  town  of  Cheng  Cbia-Tun — it  passes  only  one  town, 

Hada»  a  noted  barter-market.    One  would  venture  to  suggest  that  some  explorer, 

flxpenenoed  in  Central  Asian  geography,  should,  making  Hada  a  base,  investigate 

the  whole  of  Eastern  Mongolia.    Our  knowledge  is  vague  and  uncertain,  and  such 

m  we  have  has  been  gained  from  casual  wanderers— often  with  but  little  practical 

•xperienoe,  and  mutually  contradictory  on  important  points.    For  example^  one 

w3l  deecribe  mountains  in  a  given  district,  and  another  will  report  only  low  hills. 

It  will  probably  be  found  that  both  are  partly  right ;  thus,  a  traveller  by  rail  from 

Shan-hai-Kwan  to  Newchwang  would  speak  of  mountains  rising  to  the  northwards, 

wlulst  another,  journeying  on  the   far  aide,  across  the  high-altitude  plains,  will 

refer  to  the  same  as  low  hills,  as  seen  from  a  distance  and  looking  southwards. 

The  aame  with  rivers.    East  and  west  of  the  upper  Liao  are  some  curious  pheno- 

At  certain  places,  rivers,  quite  wide  and  deep,  are  found  in  the  early 

i  which  in  the  spring  can  scarcely  be  traced  over  the  sandy  wastes.    Others 

uj  flow  continuously  to  a  certain  point  and  then  become  extinct,  absorbed  in  the 

andy  soil.    Once,  when  travelling  with  a  companion  on  the  borders  of  the  lesser 

Vongoiian  desert,  which  is  east  of  the  Liao,  being  winter,  and  a  certain  river 

UMxpectedly  in  view,  all  frozen,  we  began  to  argue  as  to  where  it  might  flow, 

whether  east  or  west ;  fioally  an  old  Mongolian  came  near,  and  we  both  appealed 

tolum.    He  smiled  knowingly,  and  eaid,  "  Tou  are  both  wrong ;  it  goes  nowhere." 

"Explain  yourself,"  we  said.    "  It  just  runs  a  bit  south,  and  then  spreads  out  and 

it  eaten  by  the  sandy  soil."    **  How  about  the  rainy  period  ?  "  we  asked.    *'  Then," 

1^  he,  '*  further  south  there  does  arise  from  the  ground  much  water,  which  flows 

tit  sandy  and  treacherous  river  into  the  Liao  below  Hsin-min-ting."    On  another 

^QcssioD  we  met  a  traveller  who  urged  us  not  to  advance,  as  a  river,  which  we 

i^Mold  reach  at  sundown,  would  be  unfordable.    We,  however,  pressed  on,  and 

i"md  that  what  had  been  a  deep  current  a  few  hours  previously,  which  our  friend, 

^  great  trouble,  had  only  just  managed  to  ford,  was  but  a  shallow  stream.    On 

^Bther  investigation,  we  discovered  that  some  strong  intermittent  springs  poured 

te  waters  at  &irly  regular  intervals  down  this  river-bed,  and  thas  the  natives 

^"^  it  a  tidal  river.    Its  name  is  the  Ta-miao-ho,  and  can  be  found  to  the  east 

<^thetownof  Ku-Lor. 

The  geologist  would  find  much  to  interest  in  the  curious  rock-formations  of  the 
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hill^—where  sudi  oocar— «8peeially  the  varlouB  Uva-beds  laid  bare  here  acd  there, 
and  ▼oleanic  sandstone  in  which  sea-shells  and  water-plants  can  be  traced  by  their 
markings ;  and  in  many  a  watercoarse  pieces  of  fossil  wood,  white  and  glistening, 
may  be*  picked  ap.  "Wliether  or  not  the  archsologist  would  be  rewarded,  one  can 
hardly  say,  bat  I  am  inclined  to  think  that  buried  renudns  of  a  bygone  race  may 
be  found.  Near  Ghao  Yang  there  were  some  carious  cists  and  non-Mongolic 
tambsy  and  one  has  a  theory  that  a  highly  civilized  race,  from  whom  conquering 
hordes  gradoally  emerged  and  swept  down  towards  Southern  Asia  and  Europe,  once 
peopled  this  region. 

The  Chinese  coloniBt  of  Shantung  and  Chih-li,  whose  very  instinct  is  to  destroy 
all  trees  and  brash  wood,  finds  that,  once  the  Mongols  cease  to  burn  the  steppes  and 
vhen  these  are  brought  under  the  plough,  trees  will  flourish.  A  few  feet  beneath 
the  sarfftce  of  the  soil  much  moisture  exists,  and  so  willows  and  cotton-wood 
hranclies  are  planted  very  deeply,  and  these,  in  a  few  years,  become  fine  groyes  of 
Ines,  which  modify  the  air  and  act  as  a  break  to  the  terrible  winds,  which  in 
ifringtime  would,  otherwise,  blow  the  seed-grain  out  of  the  ground.  Owing  to  the 
vastefol  habits  of  the  nomads,  the  sandy  deserts  have  rapidly  encroached  on  once 
fvtfle  lands. 

The  most  northom  bend  of  the  Liao  river,  which  is  fcffmed  by  the  junction 
rf  the  Lao  Ho  (Khe)  and  Sira-muren  (or  upper  Liao),  is  fully  100  miles  due 
lorth  of  the  position  allotted  to  it  on  most  maps,  which  follow  the  error  of  the 
onory  survey  of  the  famous  Jesuit  fathers  in  the  reign  of  the  Emperor  Eang-hsi. 
ikoat  lat.  43^  50'  and  long.  123^  40^  the  river  turos  almost  due  south,  and 
Ibm  this  bend  to  the  sea  might  be  made  navigable  for  the  ordinary  river  traffic 
V  taken  in  hand  at  least  for  a  few  months  of  each  year.  The  Government 
dbvs,  however,  no  boats  to  pass  above  the  customs  station  at  Tung-chiang-tzu, 
a  kige  emporium  100  miles  further  south,  and  near  the  town  of  Tiding,  which, 
m  a  military  centre,  controls  the  river. 

The  first  tributary  in  Manchuria  to  bring  any  amount  of  water  is  the  Liu-ho-Ten 
lifv,  which  drains  a  considerable  area  between  Eaiyuan  and  Kwaa-cheng-tzu,  and 
vkidh  is  bisected  by  the  Russian  railway.  Then  above  Tieling,  about  30  miles, 
Am  is  the  Ching  Shut  Ho,  and  just  north  of  Tieling  the  Tsai  Ho,  both  spanned 
ly  fine  nulway  bridges,  but  generally  fordable  for  ordinary  traffic,  excepting  at  or 
iaiiiediately  after  the  summer  rains.  From  Tieliog  to  within  90  miles,  in  a  direct 
JKm,  from  the  sea  at  San-cha-Ho,  where  the  Hun  enters  the  Liao,  there  are  but 
wmaSi  streams.  San-cha-Ho  is  the  tidal  limit,  and  from  here  to  Newchwang  the 
mtsr  is  always  more  or  less  muddy,  though  clear  above  this  point. 

The  Hun  is  navigable  for  smsll  junks  from  Chang  Tan,  a  place  30  miles  below 
Makden.  In  the  vicinity  of  this  city  the  Hun  is  wide  and  shallow,  with  sandy 
vistas  and  a  shifting  bed.  Above  Mukden  it  is  used  only  for  down-stream  rafts. 
Tbe  scenery  is  grand  above  Mukden,  and  the  Fu-shun  valley  is  especially  beautiful, 
the  scenery  commencing  with  the  famous  Manchu  tomb-hills  and  forests  of  the 
la-ling,  where  No-ar-chu,  grandfitther  of  the  first  Manchu  emperor,  sleeps. 

Thirty  miles  west  of  Liaoyang  the  Tai-Tzu  joins  the  Hun  at  liDsiao-Pei-ho,  and 
ii  navigable  for  shallow-draught  boats  only  to  Liaoyang  city.  Fifteen  miles  west 
rf  Liaoyang  the  Sha-ho  enters  the  Tai-Tzu,  and  is  an  insignificant  and  sluggish 
Mresm  which  flows,  from  below  the  railway  bridge  of  Sha-ho-pu,  between  high 
iMdu,  very  steep,  and  in  a  narrow  and  boggy  bed.  Above  the  bridge  there  is  an 
open  and  deep  sandy  bed,  with  a,  usually,  small  stream  meandering  over  it. 

The  Liao  has  not  a  single  bridge  of  any  description,  and  is  crossed  on  the  ice 
in  winter,  or  by  ferries  during  the  open  season.  In  its  i-emote  upper  reaches  it  is 
fordable.  The  fish  are  poor  in  quality,  few  species,  and  small  in  numbers,  excepting 
the  lemi-salt  water  varieties  near  the  port  of  Newchwang. 
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TuK  Map. — The  map  has  been  oompiled  as  foUoira :  The  souroes  of  the  Liao— 
or  Lao  Ho  (Khe)— from  inquiries  made  by  myself  when  travelliog  in  south-eastern 
Mongolia,  especially  from  data  supplied  by  the  Be^.  John  Parker  (London  Missionary 
Society),  who  worked  the  whole  region.  Later  I  sent  a  fairly  well-traioed  native 
to  gather  all  the  information  he  could,  and  I  depended  on  him  £or  the  section  from 
Uada  to  the  northernmost  point.  The  Sira  Muren  is  inserted  from  Russian  sources, 
which  are  not  quite  reliable.  From  the  most  northern  point  to  the  mouth  the 
river  has  been,  on  the  whole,  carefully  sketched  by  myself ;  a  few  main  places  were 
fixed  for  latitude  and  longitude,  etc  (the  latitude  is  the  more  correct),  and  other 
details  from  compass-bearings.  I  am  very  ^miliar  with  the  whole  of  the  river 
and  its  tributaries  from  the  northernmost  bend  to  the  sea.  I  have  been  much  about 
the  Eastern  desert  and  the  curious  disappearing  rivers. 


THE  MAJOR  NATURAL  REGIONS:  AN  ESSAY  IN 
SYSTEMATIC  GEOGRAPHY.* 

By  A.  J.  HEBBEBTSON,  M^^  Fh.D. 

TuosK  of  us  who  teach  geography  in  the  Universities  have  constantly  to  answer 
the  question,  What  is  geography  ?  and  in  preparing  our  work  we  have  to  be  quite 
clear  about  its  content  and  scope.  In  this  country  we  are  less  tied  by  tradition 
than  in  some  others,  for  there  is  practically  no  systematic  geography  to  bind  ut. 
Id  Germany  the  Eittefi  and  Hnmhnl4^>  traditions  gave  rise  to  two  schools.  To 
America  the  Bitter  tradition  was  carried  over  by  Guyot,  but  a  new  one  developed 
by  geologists  has  superseded  it.  For  long  in  our  country  geographical  progress 
meant  exploration,  mainly  with  a  commercial  or  political  bias,  and  descriptive 
and  stitistical  geography  was  taught.  It  was  only  with  the  rise  of  an  academic 
geography  that  the  wider  conception  of  geography  as  the  science  of  distributions 
developed. 

In  studying  distributions  comparisons  were  inevitable  between  geology  and 
urography,  climate  and  vegetation,  and  so  on,  snd  we  were  led  to  think  that 
there  might  exist  definite  natural  divisions  of  our  globe.  This  resulted  in  an 
attempt  to  replace  the  purely  political  divisions  of  the  world  by  others  based  on 
configuration.  At  this  btage  both  the  teaching  and  text-books  gave  a  rational 
analysis  of  the  main-feature  lines  as  a  guide  to  the  general  build  of  the  continents, 
and  this  was  supplemented  by  a  consideration  of  the  climatic  and  biological 
elements  also  for  the  continents.  In  the  detailed  study  of  each  continenty  how- 
ever,  the  descriptions  were  applied  to  the  various  political  divisions.  This  is  found 
to  be  unsatisfactory.  Why  should  Southern  Canada  be  treated  sepahitely  from  the 
Northern  IJDited  States  ?  Such  separation  involves  much  waste  of  time,  which 
would  be  obviated  by  a  more  rational  subdivision  of  North  America. 

How  are  we  to  go  about  making  the  more  rational  subdivisions?  At  the  outset 
two  difficulties  present  themselves :  (I)  What  characteristics  should  be  selected  to 
distinguish  one  region  from  another  ?  Size  is  not  a  sufficient  guide,  although 
it  must  not  be  neglected ;  neither  is  structure,  nor  even  configuration,  although 
this  last  suggests  many  important  divisions  of  the  Earth's  surface,  which  must  be 
taken  into  account  in  any  rational  classification.  (2)  How  can  we  determine  the 
diflercnt  orders  of  natural  regions?    The  British  Isles,  for  instance^  form  part  of 
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a  much  lugw  naturml  area,  that  of  North- Weetem  Europe,  while  they  themselves 
oan  be  analysed  into  a  number  of  sub-regions. 

The  recognition  of  geographical  forms  has  gradually  been  taking  place.  It  has 
ueoeenrily  been  late  in  the  history  of  thought,  first,  because  our  knowledge  of  the 
•urfiMe  of  the  gbbe  was  iniufficient  until  the  explorations  of  the  nineteenth  century 
had  traced  its  fundamental  features ;  and,  second,  because  the  specialist  inter- 
pretation of  the  •ffwiwi^il^t^  data  was  a  necessary  preliminary  to  its  utilisation  for 
systematic  geography. 

The  evolutionary  ideas  of  the  latter  part  of  the  eighteenth  century  were  applied 
to  laologioal  and  human  afiEairs  in  the  nineteenth,  and  the  fascinating  work  of 
tzamining  natural  objects  in  their  light  absorbed  the  energies  of  the  beet  workers. 
All  were  forced  to  ooiiBider  environment,  and  even  its  evolution.  If  Humboldt's 
CotrnoB  had  no  immediate  successor,  thid  was  inevitable,  as  a  period  of  intense 
analytical  specialiitation  was  a  necessary  preliminary  to  the  more  complete  synthesis, 
of  which  we  now  see  the  beginnings  in  all  departments  of  thought.  Speaking 
generally,  this  synthetic  work  must  have  been  carried  far  enough  to  permit  of 
at  least  rough  mapping  before  the  geographer  can  begin  his  part  of  the  task. 
In  Berghaus's  '  Physical  Atlas,'  and  for  meteorology  in  Bartholomew's  volume,  we' 
have  the  raw  material  for  systematic  geography  as  fiEtr  as  concerns  the  major  forms. 
Theee  maps,  however,  unless  it  be  in  the  case  of  configuration,  are  not  drawn  from 
the  geographical  point  of  view,  but  from  tho6e  of  the  various  specialists  who  have 
edited  the  volumes. 

In  what  way  is  the  geographer  to  use  this  raw  material  in  working  out  a 
syatematb  geography  ?  This  involves  the  question,  what  is  the  subject-mattor  of 
geography  ?  This  I  take  to  be  the  study  of  phenomena  from  the  point  of  view  of 
their  distribution  on  the  surface  of  the  Earth,  in  m%tural  groups,  and  not  as  isolated 
phenomena. 

Creography  is  not  concerned  with  distribution  of  one  element  on  the  Earth's 

Borfaoe,  but  with  aU.     If  geographeis  first  regard  the  distribution  of  different 

phenomena  separatoly,  it  is  only  in  order  to  help  them  lator  to  consider  them 

together  more  effectively.    This  is  not  to  say  that  all  these  different  distributions 

are  of  equal  importance,  but  that  all  must  be  taken  into  consideration  before  the 

pfoUem  of  systematic  geography  is  solved.    Some  may  bulk  more  largely  in  the 

geographical  consciousness  than  others,  but  all  must  be  kept  in  view.    Configura- 

tioQ  is  necessarily  the  framework,  but  we  must  not  think  of  it  merely  as  a  more  or 

kiB  irregular  surfiace ;  we  must  see  it  as  part  of  a  solid  which  comprises  not  merely 

the  mAa  beneath,  but  the  air  above,  with  relations  to  other  parts  of  the  Earth,  and 

also  to  the  influences  commg  from  outside  the  Earth.    This  gives  a  movement,  a 

lifo  to  the  whole,  and  it  seems  to  me  useful  and  not  altogether  fiEtnciful  to  speak  of 

this  geograjdiically  discerned  complex  as  a  macro-organism. 

A  recognition  of  more  complex  units  than  the  individual  has  gradually  taken 
place,  and  has  grown  more  familiar  in  our  own  country  in  recent  years  with  the 
nie  of  such  studies  as  those  of  plant  associations,  or  in  practical  life  with  the 
tisTelopment  of  local  self-government.  One  may  not  have  the  exact  equivalent 
<tf  the  biol(^ioal  species  and  genera,  but  it  is  useful  to  remember  the  existonce 
<tf  these,  which  suggest  different  orders  of  geographical  divisions. 

The  qrstematio  botanist  or  geologist  has  no  difficulty  in  defining  the  objects 
tf  his  investigation,  although  he  may  have  many  about  their  classification.  The 
*7>teinatic  geographer  has  first  to  point  out  what  he  wishes  to  systomatize. 
^  I  believe  to  be  definito  areas  of  the  surface  of  the  Earth  considered  as  a  whole, 
not  Uie  configuration  alone,  but  the  complex  of  land,  water,  air,  plant,  animal,  and 
^  regarded  in  thtir  special   relationship  as  together  constituting  a  definito 
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ohATACtedstic  portion  of  the  Earth's  surface.  The  question  it,  what  are  the 
characteriBtic  and  digtrnguishiog  ekmcnia  of  the  areas  whioh  we  may  term  natural 
regioDb? 

While  we  may  not  bo  able  to  dissect  our  natural  region  or  terrestrial  macro- 
organism  into  the  organs,  tissues,  and  cells  of  the  Tital  organism^  we  can  find 
in  this  idea  a  useful  hint.  We  may  see  iu  such  a  paper  as  that  by  Prof.  W.  M, 
Davis  on  the  **  Drainage  of  Cuestns,"  the  beginning  of  monographs  on  the  tissues 
of  the  Earth's  surface.  These  will  deal^  however^  not  merely  with  the  mutual 
adjustments  of  drainage  and  land  forms,  but  also  with  the  woll-marked  zones  of 
climatef  yegetation^  and  even  human  distributions  which  characterise  such  forms 
when  situated  In  similar  climatic  areas. 

The  recognition  of  the  possibility  of  diTiding  the  lands  into  great  natural 
regions  I  have  found  so  useful  both  in  iu  vest!  gat  ions  and  in  teachings  that  I  Tenture 
to  bring  it  before  you«  I  think  it  should  prove  a  stimulus  to  geography^  similar  to 
that  derived  from  the  development  of  a  natural  systematic  botany  or  zoology. 
This  paper  does  not  profess  to  present  a  complete  solution,  which  cannot  be  arrived 
at  in  the  existing  state  of  our  knowledge,  but  is  intended  to  initiate  a  dis- 
cuBsion  on— 

(a)  The  desirability  of  developing  such  a  systematic  geography. 

{by  The  major  units  with  which  that  systematic  geography  would  deal. 

It  is  essential,  Brstof  all,  to  pass  in  review  the  areas  determined  by  the  distribu- 
tion of  one  or  other  cla?s  of  phenomena,  before  discussing  the  natural  regions  which 
oan  be  outlined  from  a  consideration  of  the  distribution  of  all  classes.  The  facts  of 
oon6guration  and  of  climate  are  of  Brst  importance,  but  tbe  distribution  of  vegeta- 
tion, and  even  of  man,  may  also  profitably  be  examined. 


Confiffuratian, 

Two  facts  have  to  be  considered — first,  ft]t}flp«ioii  ]^orizmitqllY  "^^'^  ifi^rO/'nlly  . 
second,  tbe,j&piJM:fi^Jajm,  which  is  determined  hj  structure,  the  nature  of  the 
transforming  processes,  and  the  time  during  which  thoy  hare  been  active. 

It  is  hardly  necessary  to  refer  to  the  vertical  distribution  of  land.  The  600, 
30rX),  and  6000  feet  (or  200,  1000,  and  2000  metre)  lines  are  perhaps  the  most 
valuable.  iSpecial  terms  for  those  different  zones  of  height  would  be  useful,  but 
are  dtfiicult  to  select  from  our  ordinary  vocabulary;  lowland,  upland,  highland 
are  the  least  unsatisfactory  for  the  tliree  luwer  zones.  Perhaps,  following  Wagner, 
"culminating  land  **  or  else  lofty  or  up|>er  mountain  sonc  might  be  used  for  regions 
ovtT  6000  feet  (or  2000  mitres). 

This  culminating  land,  above  the  GCKX)-feet  line,  is  almost  confined  to  a  Pacifie 
belt  bordering  ihut  ocean,  to  a  Mid- World  belt  from  the  East  Indies  to  Iberia^  to 
Greenland,  and  to  eastern  Africa.  Tbe  lowlands  are  fouud  mainly  on  the  con- 
tinental side  of  the  Pacific  lofty  belt,  and  on  lioth  sides,  but  more  particularly  un 
tbe  Arctic  side,  of  tho  Mid- World  belt. 

The  feature  lines  of  both  the  high  and  low  Unds  are  varied,  and  depend  in  the 
first  place  on  the  structure  of  the  crust.  The  accompanying  morphological  map  ia 
based  mainly  on  Suess's  classical  work. 

(1)  The  Pacific  and  Mid-World  belts  of  lofty  land  coincide  with  tho  areas 
where  the  rocks  of  alt  ages  have  been  folded  Into  parallel  ridge  and  furrow — the 
you ny  fvhUd  mountains.  The  continuity  is  modified  here  and  there  by  groat  lava, 
flows  and  volcanic  cones,  or  by  raising  or  lowering  of  great  blocks  as  a  whole. 
The  general  features  are  all  drawn  out  in  the  direction  of  the  belts,  which  we  might 
describe  as  the  crests  of  major  waves,  of  complex  undulating  character,  bordered  by 
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two  major  troughs^  the  odo  deeper  than  the  other.    Cf,  the  Ghileui  deeps  and  the 
Paraguay  plains. 

(2)  The  intermediate  heighto  are  of  two  types.  In  hoth  there  are  raised  hlocks 
hordered  hy  sunken  areas,  the  chief  margins  heing  determined  hy  fractures,  while 
the  drainage  systems  are  of  great  importance  in  shaping  the  superficial  features. 
In  one  type  the  palsoosoic  rocks  are  folded,  hut  not  the  younger  ones.  These  we 
may  term  denudation  highlands^  hecause  the  main  feature  lines  other  than  those 
determined  hy  fractures  are  due  to  superficial  erosioD,  which  may,  as  in  the 
Appalachians,  or  may  oot,  as  in  the  Central  European  Highlands,  hring  out  very 
clearly  the  lines  of  crustal  folding.  The  parallelism  of  ridge  and  furrow  is  on  the 
whole  rarely  well  marked.  Young  volcanic  rocks  are  found  along  the  marginal 
fractures  both  in  this  and  in  the  next  type. 

(3)  In  the  other  type,  even  the  oldest  sedimentary  rocks  lie  almost  horizon- 
tally, with  flexures  only  here  and  there,  and  form  vast  taiiUlands.  The  feature 
lines  of  these  tablelands,  where  not  determined  by  fracture,  are  river-valleys, 
which  as  a  rule  are  steep-sided  gorges — at  least  in  the  early  phase  of  denudation. 

(4)  Tbe  lowlands  consist  of  reduced  forms  of  types  2  and  3,  and,  in  addition, 
areas  covered  with  recent  deposits  either  of  terrestrial  or  marine  origin.  These  we 
distinguuh  as  denudation  plains^  tdbuUr  plains  or  ptafforma^  and  accumtdaiion 
plains. 

The  study  of  these  types — ^young  folded  mountains,  tablelands  and  platforms, 
denudation  highlands  and  plains,  and  elevated  and  lower  accnmulation  lands — 
suflices  to  give  an  idea  of  the  main  feature-lines  of  the  lands  of  the  globe.  There 
is  a  very  large  number  of  varieties,  partly  due  to  the  relative  importance  of 
fracturing  and  folding  in  a  given  area,  partly  to  the  nature  of  the  transforming 
agents  at  work — ice,  running  water,  or  dry  air.  To  the  distribution  of  these  pro- 
cesses the  rainfall  map  is  a  key,  and  for  the  secondary  division  of  land  forms, 
a  superposition  of  the  orographical,  tectonic,  and  rainfall  maps  is  necessary.  The 
rainfall  map  is  important  in  other  connections,  and  this  leads  to  the  consideration 
of  the  distribution  of  climatic  forms. 

Climate. 

While  the  pressure  and  wind  map  is  the  key  to  many  climatic  peculiarities, 
for  our  present  purpose  the  temperature  and  rainfall  maps  are  of  the  greatest 
importance. 

The  isotherms  available  of  most  geographical  importance  are  those  of  32^,  50^, 
and  680  Fahr.  (0°,  10°,  and  20°  C.)  in  the  coldest,  and  50°  and  68**  Fahr.  (10^  and 
20°  C.)  for  the  warmest  months,  that  for  50°  Fahr.  (10°  C.)  in  the  warmeat  month 
being  perhaps  the  most  significant.  They  indicate  the  succession  of  temperature 
belts,  each  with  its  own  characteristics.  These  belts,  as  the  map  shows,  are,  owing 
to  winds  and  ocean  currents,  narrowest  in  low  latitudea  in  the  west,  and  in  the 
higher  latitudes  in  the  east  of  the  continents.  In  these  narrow  parts  the 
temperature  conditions  vary  most  within  unit  horizontal  distance,  whereas  on  the 
opposite  sides  of  the  continents  they  vary  least.  There  is  a  contrast  between 
the  temperature  conditions  of  east  and  west.  This  is  part  of  the  general  climatic 
difference  between  east  and  west,  which  is  of  fundamental  importance. 

Rainfall  maps  are  of  even  greater  significance.  The  rainy  season,  as  well  aa 
the  quantity  of  rain,  must  be  taken  into  account.  A  new  map  showing  seasonal 
rainfall,  based  on  Supan'd  seasonal  rainfall  maps,  accompanies  this  paper.  This 
permits  the  differentiation  of  regions  which  receive  sufficient  rainfall  at  none  or 
one  or  more  seasons,  and  the  comparison  between  those  regions  where  the  rainfall 
is  precipitated  when  temperature  conditions  are  most  and  least  favourable. 
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The  first  contrast  is  between  the  drier  interior  and  the  wetter  coast ;  the  second, 
between  the  drier  lowland  and  wetter  highland ;  the  third,  between  the  east  and  west 
coasts.  On  the  east  coast  most  coastal  lands  receive  a  fair  supply  of  rain  from 
equator  to  polar  circles,  but  in  the  west,  dry  areas  extend  from  the  coast  far  inland 
around  each  tropic  on  the  lee  side  of  the  lands  in  the  trade  wind  belts.  The 
temperate  coastal  lands  receive  most  rain  in  winter,  but  nearly  all  other  parts  of 
the  world  receive  thost  in  summer.  The  northward  and  southward  movement 
of  the  wind-belts  determines  areas  on  each  side  of  the  tropical  deserts — the  equatorial 
one  with  a  summer  rainy  season,  the  polar  one  with  a  winter  rainy  season. 

Combining  these,  we  have  the  following  climatic  regions : — 

(1)  Polar,  where  the  temperature  is  never  high  and  the  rainfall  always  low, 
most  falling  in  the  summer. 

(2)  The  cool  temperate  belt,  with  (a)  a  rainy  west  coast ;  and  (h)  a  less  rainy 
east  coast — both  with  rain  at  all  seasons,  the  maximum  falling  in  autumn  or 
winter ;  and  (c)  an  internal  area  of  great  extremes  of  temperature,  and  a  low  and 
early  summer  raTnfaU. 

(3)  The  warm  temperate  belt,  with  (a)  winter  rains  in  the  west ;  and  (b) 
summer  rains  in  the  east,  (c)  The  intermediate  internal  region,  where  it  occurs, 
is  one  of  great  extremes  of  temperature  and  low  rainfall,  especially  where  moun- 
tainous. 

(4)  The  western  tropical  deserts,  with  great  ranges  of  temperature,  and  little  or 
no  rainfall. 

(5)  The  inter-tropical  regions,  with  one  rainy  season  in  summer. 
(r»)  The  equatorial  rainy  areas,  with  two  relatively  drier  periods. 

The  mountain  areas  partly  help  to  define  the  limits  of  these  regions,  and  partly 
introduce  zones  with  successively  colder  climates  and,  up  to  a  certain  level,  with 
wetter  ones. 

It  will  be  soon  from  the  map  that  most  of  these  regions  occur  two  or  throe  times 
in  each  zone,  and  accordingly  give  the  data  for  valuable  comparisoas. 

Vegetation, 
In  its  main  outlines  the  vegetation  map  follows  the  climate  map,  and  only  in 
its  secondary  characteristics  does  it  show  the  effects  of  the  soil  and  drainage.  If 
the  existing  plant-covering  of  the  Earth  is  mapped,  then  the  influence  of  man 
is  a  third  factor,  which  in  most  botanic  maps  is  eliminated.  The  vegetation  map 
may  be  looked  upon  as  a  commentary  on  and  a  summary  of  the  climatic  ones. 

Density  of  Population, 

The  mapping  of  human  conditions  has  less  significance  in  indicating  the 
natural  geographical  regions,  for  the  factor  of  human  development  has  to  be  taken 
into  account  as  well  as  the  possibilities  of  the  natural  environment.  The  density 
of  population  map  is  the  most  direct  expression  of  the  actual  economic  utilisation 
of  the  natural  region.  One  has  only  to  cite  the  central  plains  of  North  America 
before  and  after  the  introduction  of  railroads  and  the  exploitation  of  minerals,  to 
measure  the  importance  of  the  human  factor  in  determining  this  density.  Each 
geographical  region  has  its  potentialities  as  well  as  its  actualities,  and  a  study  of 
these  is  one  of  the  most  complex  and  fascinating  the  geographer  can  tackle.  The 
necessary  preliminary,  however,  is  a  just  appreciation  of  the  natural  physical 
conditions  of  relief  and  climate. 

Hitherto  it  has  been  customary  to  study  the  geography  of  the  World  according 
to  political  divisions.  These,  expressing  the  most  complex  and  comparatively 
unstable  of  human  conditions,  must  be  eliminated  from  any  consideration  of 
natural  regions. 
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Satui'dl  GeoijrtipJitritf  Utijioim, 
lu  tho  H<jifpryjnftt|pn  tf  pfttiiml  region^,  cHmato  ami  rnnfignrAt-yjii^iiniRt  botU  ^'^ 

cuQfcidcrcd.  Climate,  because  it  not  merely  afl'ects  the  pbyaical  features,  brtt  alnu 
because  it  best  summarizes  thu  various  influences  acting  on  tbc  surface.  Climate 
even  more  than  configuration,  for  the  great  barriers  of  the  lands  arc  climatic  - 
wastes  of  arid  desert  or  ice  mountains — for  it  ^  »*'^  '^Mmati^  mirf^  thau^lbc  con- 
figuration wIiiaL  TfT]|lprc  infry  mniinf»inH  i»fr«'ntiv^j  birricTjj.  Only  whcu  mini>r 
fontis  are  taken  into  consideration  dues  cmtiguratiuu  Ixcome  thu  all-important 
factor.  On  the  accompanying  map  I  liave  ventured  to  outline  the  regions  which 
the  consideration  of  all  factors  seems  to  me  to  determine. 

A  natural  fgginn  nVinnM  Viav..  a  norfain  unity  ^f  puL figuration.  climatCiJind 
vezfifcitign.  The  ideal  1x)undanes  are  the  dit^sociating  ocean,  the  severing  mass 
of  mountiiins,  or  the  inhospitable  de.«erts.  As  a  rule,  save  in  the  case  of  tho  Hhore, 
the  boundary  is  not  at  all  well  marked,  but  the  characteristics  of  one  region  melt 
gr^ually  into  those  of  another.  Premising  that  the  lines  «iu  the  map  are  taken  as 
the  approximate  central  lines  of  the  transition  areas,  we  may  divide  the  world  up 
into  the  fallowing  types  of  natural  re>«ions : — 

1.  Eijar.     (a)  tiOKlamis  (Tundra  type) ;  (A)  11  igiijands  (Ice-cap  type). 
-.  The  ^'i"!  Ttrnilf^^^**  '•"^'""''     (a)  Wc^turn  iiiariim  (West  Kuropean  type) ;  (/') 
Kastern   margin  (Quebec   type):    (')    Interior  lowlands  (Siberian  tyiKj); 
('/)  Futcrior  mountain  area  (Altai  type  . 
M.  'iho   w-irui   temperate    re^riins.      (f<j  Western   margin   with   winter   rains 
'Mediterranean  i\'\w) ;  (A    The  eastern  nuirgin  with  summer  rains  (China 
type) :    (/•)  The  interior  lowlands  (Turan   type) ;    ('I)  and   tho   plateau 
( Iran  type). 
I.  »•/.)  The  west  tropical  deserts  C  Sahara  typo);  Jr-  Mast  tropical  lands  (Monsoon 

type) ;  ('.)  Inter-tropical  tal.>klands  (Siuhin  type). 
;'».  Lofty  tropical  t>r  sub-tropical  mouutaiiiS  (I'ibeian  tyi)e). 
H.  Equatorial  lowlands  (Ama/'-a  typo;. 

The  importance  of  regarding  the  Karth  in  this  way  can  hardly  be  over* 
^nmated.  Take,  for  instance,  the  appliccitiou  to  educati(m.  Knowing  each  of 
the  chief  types,  \t  is  a  simple  matter  to  learn  the  peculiarities  of  each  variety, 
^  a  great  saving  of  time  is  effected,  while  the  intellectual  disci[)lino  of  distinguish- 
ing the  species  and  com|)aring  the  varieties  is  ;:reat.  The  application  to  economic 
ud  political  aflairs  is  oven  more  obvious.  {  Speaking  generally,  tho  permanent 
events  of  each  region  are  similar,  and  the  history  of  tho  exploitation  of  the 
'viity  of  any  type  of  region  where  human  devel>pment  is  most  advanced  should 
be  of  groat  profit  to  those  interested  in  the  exploitation  or  administration  of  tljo 
relatively  undeveloped  varieties  of  the  sftine  tyi'C.  The  recognition  of  natural 
^ons  gives  tho  historian  a  geographical  foundation  for  his  investigations  into  the 
uerekpinent  of  human  society,  such  as  he  has  not  hitherto  conseiously  p:>s8eHsed. 
"7  comparing  the  histories  of  the  samo  race  in  t^o  diflerent  regions,  or  of  a 
^^ocesaon  of  races  in  the  same  region,  it  should  bu  possible  to  arrive  at  somo 
knowledge  of  the  inTariable  eilect  of  a  type  of  ervironment  on  its  inhabitants,  and 
P^it  some  estimation  of  the  non-environmental  factors  in  human  development. 
'( would  be  diflBcuIt  to  exaggerate  the  imiK)rtaD«e  of  this  investigation,  which 
^&>t$  to  me  a  fundamental  one  for  all  who  have  to  deal  with  the  study  of  man, 
^  with  his  economic  exploitation  or  his  proper  government. 

No  one  is  better  aware  than  I  of  the  incompleteness  of  the  present  communica- 
uoD,  but  I  venture  to  make  it   in   tho  hope  that  it  may  start  criticism,  and 
Wtiiattely  load  to  a  better  understanding  of  one  part  of  geography,  and  of  its 
P'^tical  aa  well  aa  ita  theoretical  importance. 
Rt.  III.— March,  1905^  v 
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In  future  papers  I  propose  to  deal  in  some  detail  with  each  type  of  natural 
region  and  its  varieties. 


After  the  reading  of  the  paper,  the  following  discussion  took  place : — 
Dr.  Mill:  I  am  much  interested  in  this  attempt  of  Mr.  Herhertsun's  to 
introduce  something  more  systematic  into  the  classification  of  natural  regions, 
but  I  have  hardly  given  the  subject  sufficient  attention  to  justify  me  in  opening 
the  discussion  upon  it.  My  own  views  on  systematic  geography  I  have  already 
elaborated  and  set  forth  to  the  best  of  my  ability  in  my  address  to  the  British 
Association  in  1901.  I  should  like  to  ask  Mr.  Herbertson  for  what  purposes  he 
proposes  to  use  those  natural  regions  ?  Are  they  to  take  the  place  of  the  old 
division  of  the  world  into  continents,  or  are  they  to  be  used  for  such  discussions  as 
are  concerned  with  the  distribution  of  climatic  and  botanical  phenomena  ? 

Dr.  Hkbbertson  :  The  continents  would  be  as  at  present.  This  is  a  cross- 
division  trying  to  consider  all  the  factors,  classifying  the  natural  regions  of  each 
continent,  by  means  of  which  we  can  connect  one  continent  with  another,  such  as 
Europe  and  Asia,  or  Africa  and  South  America. 

Dr.  Mill:  Understanding  that,  I  am  confronted  with  this  very  serious 
difficulty.  Whatever  one  of  the  many  distributions  we  consider,  we  shall  find  that 
if  there  is  a  classification  possible  with  regard  to  it,  it  will  in  some  respects  run 
counter  to  the  classification  required  for  the  consideration  of  other  phenomena,  and 
it  is  quite  impossible,  as  I  know  from  an  attempt  that  was  made,  to  get  a  classifica- 
tion of  the  world  in  natural  regions  that  would  satisfy  the  workers  in  several 
branches  of  science.  The  only  classification  equally  suited  for  all  purposes  is 
that  of  coast-lines  and  degree-net.  And  my  feeling  is,  the  more  general  we  can 
make  the  physical  classification  the  better.  I  do  not  think  we  require  to  go 
beyond  the  purely  orographical.  It  seems  to  me  that  the  science  of  geography  has 
to  do  essentially  with  the  action  and  reaction  of  the  configuration  of  the  Earth 
upon  the  many  mobile  distributions,  and  that  one  classification  or  another 
classification  may  be  appropriately  adopted  when  we  consider  one  or  another  of 
these  conditions.  But  my  feeling  is  that  for  the  general  purpose  we  should 
stick  to  the  degree-net,  the  coast-line,  and  the  contour-lines,  which  are  necessary 
and  sufficient.  That  appears  to  my  mind  to  meet  the  contention  that  such  a 
larger  subdivision  is  necessary,  and  I  fear  that  as  our  knowledge  of  climate 
advances,  the  lines  dividing  areas  will  be  continually  modified.  I  remember  once 
trying  to  draw  a  map  of  Africa  treating  of  the  relative  climates,  taking  into 
account  all  the  conditions,  altitude,  latitude,  prevailing  winds,  etc.,  and  it  was  most 
difficult  and  very  unsatisfactory.  We  must  have  more  knowledge  than  we  now 
possess  before  such  a  map  could  be  drawn ;  ultimately  it  might  be  possible.  But  it 
is  desirable  that  an  attempt  should  be  made  to  extend  our  knowledge  and  widen 
our  grasp  of  the  inter-relation  of  phenomena,  and  in  that  direction  I  think  this 
paper  of  Mr.  Herbertson's  is  extremely  suggestive  and  most  valuable,  and  I  am 
quite  sure  that  if  it  is  further  considered  and  published  with  the  maps  which  have 
been  exhibited,  it  will  exorcise  a  very  considerable  influence  in  promoting  interest 
in  geographical  science. 

Mr.  Douglas  Fbeshfield:  Dr.  Mill  has  already  Faid  all,  or  almost  all, 
that  I  should  care  to  say  very  much  better  than  I  could  have  said  it-.  It  seems 
to  me  that  this  attempt  to  create  what  I  think  Mr.  Herbertson  called  in  his 
paper  genera  in  regions  is  a  very  difficult  one.  You  will  only  get  your  genera 
by  disregarding  certain  points  in  which  regions  differ.  It  may  be  an  instructive 
inquiry,  but  I  am  rather  doubtful  as  to  its  usefulness  in  teaching.  I  am  afraid  that 
as  we  grow  more  and  more  scientific  we  are  liable  to  mix  up  geography  with  every 
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other  sdenoe  on  tbe  face  of  the  Earth.  And  if  we  wish  to  promote  geographical 
education  we  ought  not  to  make  it  more  complicated  than  we  can  help,  though  I 
fnllj  recognize  it  must  be  complicated.  Still,  I  hope  we  shall  try  and  keep 
geography  as  &r  as  possible  to  a  definite  field,  and  not  intrude  on  geology  or  other 
sciences. 

Mr.  TuLE  Oldham  drew  attention  to  the  difficulty  of  representing  climatic 
regions  cartographically,  owing  to  the  great  difference  between  the  horizontal  and 
Tcrtical  temperature  gimcUents,  an  elevation  of  300  feet  producing  as  great  a  change 
as  is  obtainied  by  moving  through  a  degree  of  latitude. 

ICr.  Batskbtbix:  I  have  but  little  to  add  to  what  Dr.  Mill  has  said,  I 
think  with  him  that  the  primary  factor  which  determines  geographical  regions  is 
elermtion,  and  also  the  direction  of  the  mountain  ranges.  There  can  be  no 
question  that  the  great  plain  of  India,  extending  from  the  Ganges  to  tbe  Indus,  and 
bonnded  by  the  Himalayas  and  the  Deccan,  constitute  one  of  these  natural  regions, 
and  has  its  analogue  in  the  great  plain  of  Scotland.  If  you  consider  the  effect 
which  mountain  ranges  and  plains  have  upon  climate,  the  direction  of  tbe  wind, 
the  rainfall,  and  many  other  phenomena,  you  will  find  this  is  our  only  practical 
method.  Comparisons  such  as  have  been  made  to-day  by  ^Ir.  Herbertson  are 
highly  interesting  and  instructive,  but  I  do  think  that  for  practical  purposes  they 
cannot  act  for  us  as  guides,  and  they  do  not  enable  us  to  lay  down  geographical 
regions  which  would  be  universally  accepted.  I  think,  at  tbe  same  time,  that  the 
term  **  region*'  ought  in  all  cases  to  be  applied  in  the  way  >[r.  Herbertson  does — that 
is,  to  portions  of  the  Earth's  surface  which  have  something  in  common  in  their 
l^ystnl  features  and  characteristics,  and  therefore  ''regional  geography,"  I  do 
think,  is  a  very  happy  term  to  employ  when  we  really  mean  chorography.  Of 
coarse,  chorography  is  not  a  word  much  used,  whilst  topography  is :  but  I  do  think 
tbe  department  which  invented  that  comprehensive  word  **  catchment  basin,"  might 
suggest  a  term  equally  acceptable  for  "  Liinderkunde/'  or  chorography. 

Dr.  Herbertson  :  I  do  not  think  that  tbe  spoakerfl  have  quite  appreciated  my 
difficulty.     In  trying  to  divide  up  tbe  world  into  its  major  geographical  iinitF,  relief 
is  not  a  complete  guide.    For  instance, in  North  America  there  are  no  very  markol 
orographical  features  in  the  central  plains,  yet  the  difference  between  the  parts 
round  tbe  Arctic  ocean  and  the  shores  of  the  Gulf  of  Mexico  is  almost  as  great  as 
that  between  the  pole  and  the  equator.    Again,  let  us  take  the  case  of  South  Africa. 
The  south- west  comer,  from  the  point  of  view  of  orography,  and  to  a  certain  extent 
of  structure,  is  practically  the  same  as  tbe  south-eastern  comer,  but  otherwise  they 
are  as  far  apart  as  Spain  and  China ;  for  in  the  aouth-west,  rains  occurring  in 
winter  instead  of  in  summer  produce  quite  a  different  type  of  vegetation  from  that 
of  the  south-east  with  summer  rains.    Tou  cannot  read  those  differences  from  the 
orographical  features.    If  this  fundamental  difference  had  been  recognized  in  the 
war,  it  would  have  saved  much.     For  teaching  purposes  it  is  desirable  that  we 
should  find  out  what  regions  can  be  grouped  together,  so  that  by  studying,  say, 
fifteen  or  twenty  types,  the  main  features  of  the  greater  part  of  the  world  are  leamed, 
and  merely  the  details  of  the  varieties  of  each  type  have  to  be  msHtered  later  on. 
In  practice  this  results  in  a  saving  of  much  time,  and  adds  greatly  to  the  value 
of  geography  as  an  intellectual  exercise.    Another  reason  why  my  classification 
takes  more  than  orography  into  account,  is  the  necessity  for  this  in  economic  and 
political  applications  of  geography.    The  historian  has  done  comparatively  little 
to  elucidate  the  influence  of  geographical  conditions  on  history,  because  the  geo- 
gnpher  baa  not  yet  put  his  material  into  a  form  which  the  historian  can  use.    It 
Itti  hitherto  hardly  been  possible  to  eliminate  the  human  factor  by  either  compar- 
ing Uie  sequence  of  historical  events  in  a  region  of  a  particular  character,  or  by 
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comparing  the  haman  history  in  different  types  of  the  same  great  species  of  region, 
and  it  seems  to  me  from  this  point  of  view  alone  it  is  worth  while  trying  to 
divide  the  world  into  natural  regions. 

Mr.  Mackindeb  :  While  I  agree  with  Mr.  Herbertson  in  most  of  his  ideas,  I 
hope  that  the  expression  *'  systematic  geography  "  will  not  take  root.  This  is  an 
important  point,  and  not  one  merely  of  words.  Mr.  Herbertson*s  real  aim,  as  it 
appears  to  me,  is  to  obtain  a  method  for  "  Regional  Geography,"  an  expression 
which  has,  I  think,  taken  root.  I  think  that  *'  systematic  geography  "  is  based  on 
a  wrong  analogy.  In  "systematic  botany''  there  are  indefinite  myriads  of  in- 
dividuals in  each  species,  but  in  the  case  of  geography  that  would  not  be  so  ;  there 
are  quite  a  limited  number  of  natural  regions,  and  therefore  not  more  than  a  very 
few  specimens  in  a  species.  The  chief  aim  of  Mr.  Herbertson*s  paper  is  a  valuable 
one,  but  it  is  not  what  his  title  suggests.  He  seeks,  as  I  believe,  the  best  com- 
promise of  criteria  for  determining  the  natural  regions  of  the  world — in  other 
words,  the  **  method  "  appropriate  to  regional  geography.  Systematic  geography 
is  not  a  self-evident  expression,  whereas  regional  geography  is.  Moreover,  it  is  a 
rough  equivalent  for  the  German  expression  "  Ltlnderkunde." 

Mr.  Ravenstein  :  No.    Landerkunde  is  chorography. 

Mr.  Mackikdeb  :  Chorography  is  not  English ;  it  is  a  heavy  word  that  will 
never  take  root,  and  the  nearest  approach  to  it  is  regional  geography.  It  appears  to 
me  a  pity  to  confuse  the  public  with  a  new  term  such  as  *'  systematic  geography  " 
when  you  mean  no  more  than  can  be  conveyed  by  the  term  which  some  of  us 
have  been  labouring  to  establish  in  current  use.  We  must  take  the  balance  of 
matters  into  account.  One  other  point.  I  know  that  Mr.  Herbertson  will  agree 
with  me  that  for  the  purpose  in  view  we  must  avoid  the  use  of  isotherms  reduced 
to  sea-level.  They  are  absolutely  useless  for  all  purposes  of  this  kind.  What  we 
require  are  isotherms  as  they  actually  determine  the  growth  of  vegetation  on 
surfaces  of  varying  elevation,  and  if  you  have  such  isotherms  you  will  see  they 
will  sympathize  with  the  contour-lines,  and  so  give  you  clearer  indications  of  the 
natural  regions. 

The  Chaibman  :  As  the  matter  is  one  of  purely  technical  education  I  fear  I 
can  offer  no  criticisms  of  any  value  whatever.  1  think  Dr.  Mill  has  expressed  the 
general  feeling  of  the  meeting  on  the  paper.  For  my  own  part,  I  thoroughly 
agree  that  the  foundation  of  geographical  education  should  be  orographical,  and 
that  other  subsequent  considerations  should  be  based  upon  that.  To  judge  from 
my  own  experience,  I  should  say  that  the  varieties  of  nature  are  so  infinite  that  I 
hiurdly  conceive  it  possible  to  co-ordinate  different  parts  of  the  world  and  to  bring 
them  under  one  head  as  a  type  of  regional  geography.  Anyhow,  Mr.  Herbertson 
has  introduced  a  subject  of  very  great  practical  importance  in  geographical 
education,  and  I  am  sure  I  shall  carry  the  meeting  with  me  in  thanking  him  very 
much  for  the  address  he  has  been  good  enough  to  give  us. 


REVIEWS. 

EUROPE. 

Sweden. 

•Sweden.    Its  People  and  its  Industry.*    Published  by  order  of  the  Swedish  Govern- 
ment, and  edited  by  Guhtav  Sundbarg.    Stockholm:  1904.    l*p.  xi.,  1142.     With 
Maps. 
This   comprehensive  work   on   the   country  and  people   of  Sweden,   forming   a 
volume  similar  to  that  on  Norway  published  by  the  Norwegian  GK)vernment  with 
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a  fimOar  pnrpoie  in  1900,  appeared  in  that  year  in  French,  and  was  issued  at  the 
Paris  Exhibition.  The  editor  in  lus  preface  admits  to  unforeseen  delay  in  the 
production  of  the  present  English  edition,  but  has  added  an  appendix  giving  certain 
supplementary  facts  to  date,  besides  amending  the  text  in  certain  places  when 
necessary.  The  book  is  an  admirable  work  of  reference  on  every  phase  of  Swedish 
life.  The  subjects  of  physical  geography,  with  climate,  flora,  and  fauna ;  history, 
demography,  constitution,  government,  education,  and  social  movements,  and 
every  brimch  of  industry  and  commerce  ore  dealt  with  by  experts.  Parts  of  the 
text  lack  the  revision  of  an  English  hand  (though  its  intelligibility  at  least  has  not 
been  noticed  to  suffer),  and  a  bibliography,  even  though  mainly  Swedish,  might 
have  been  acceptable  to  some  English  readers ;  but  apart  from  tbis  the  volume 
is  beyond  criticism.  The  configuration  of  the  land  is  admirably  presented  by 
Dr.  Gunnar  Andersson.  He  divides  his  couatry  into  four  physical  regions.  Upper 
Sweden  includes  all  tbe  main  mountain  chain  of  ''  the  Keel "  wbich  falls  within 
tbe  kingdomfbot  extends  thence  to  the  Bothnian  coast,  and  perhaps,  therefore, 
might  be  more  fitly  termed  the  Norrland  region,  after  the  old  territorial  division 
with  which  it  nearly  coincides.  The  central  lowlands  continue  southward  to 
include  the  great  lakes,  Yener  and  Vetter ;  the  Sm^and  highlands  lie  south  of 
these,  and  the  fertile  plains  of  Skaiie  (Scania),  the  richest  agricultural  district 
of  Sweden,  southernmost  of  all.  The  la^t  is  almost  a  land  apart,  but  interesting 
parallels  occur  between  the  other  divisions.  Thus  the  Norrland  region  falls  into 
three  well-marked  belts — the  Alpine  region  of  the  high  mountains  ;  the  middle 
belt  of  low  hills  and  marshes,  which,  with  its  forest  covering,  has  a  very  near 
counterpart  in  the  so-called  Smaland  highlands ;  and  the  coastal  belt  of  recent 
marine  deposits,  which  is  actually  a  continuation  of  the  central  lov^lands,  as  these 
deposits  remain  from  the  much-extended  Baltic  sea,  which  covered  most  of 
Finland  and  connected  with  the  White  sea.  It  may  be  noted  that  the  extent 
of  this  sea,  which  has  also  left  a  debased  marine  fauna  in  the  great  central  lakes, 
is  excellently  shown  on  a  map. 

Turning  to  the  Alpine  region,  it  would  probably  surprise  few  to  learn  that 
the  extreme  heights  are  as  yet  by  no  means  fully  explored  from  the  scientific 
standpoint.  The  special  locality,  however,  which  Dr.  Andersson  indicates  as  little 
known  is  not,  as  might  be  expected,  the  line  of  heights  from  Eebnekaise,  near 
Lake  Tome,  southward  to  Sulitelma,  but  those  south  of  the  headwaters  of  the 
Ume,  in  the  vicinity  of  Kosvand,  at  the  head  of  the  Vojme  and  the  Angerman 
rivers,  and  southward  towards  the  Jemtland  highlands,  where  the  Stockholm* 
Trondhjem  railway  crosses  the  pass  of  Storlien.  Much  interest  attaches  to  the 
great  lakes  which  lie  on  the  eastern  flank  of  the  Keel  in  Norrland.  Dr.  Andersson 
points  out  that  all  occur  between  heights  of  1000  and  1400  feet  (roughly),  and 
have  many  other  features  in  common.  He  instances  that  their  greatest  depth 
is  generally,  towards  the  western  end  (which,  to  judge  from  appearance,  is  the  case), 
but  corroborative  details  are  not  given.  The  work  of  glaciers  upon  the  pre-glacial 
river-beds  is  generally  assigned  as  the  origin  of  these  lakes,  but  **  it  is  possible 
that  an  uneven  upheaval  of  the  land  may  have  brought  about  changes  in  the 
watercoturses.**  The  remaining  physiography  of  Sweden  is  too  well  known  to  need 
comment  here,  but  each  region  is  treated  with  clearness  and  precision. 

The  consideration  of  the  industrial  development  and  progress  of  the  country 
occupfea  over  one-half  the  volume.  In  this  connection  the  main  point  of  geo- 
graphical interest  lies  in  the  iron-mines,  which,  along  with  her  forests,  are  Sweden's 
richest  economic  possession.  They  fall  into  two  groups— those  in  the  region 
of  the  central  lowlands,  and  the  Arctic  mines.  Of  the  second  the  Iron  mountain 
(Malmberget)   near  Gellivara  has  long  been  worked,  but  of  far  greater  extent 
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are  the  deposite  at  KirunaTaia  and  Lnosiiayara,  which  the  new  northern  railway, 
oroBsing  the  frontier  by  way  of  Lake  Tome  to  Narvik,  in  Norway,  has  recently 
opened  up.  The  foundation  of  smelting  works  near  the  Bothnian  port  of  Lulea 
opens  a  new  industrial  field  here  (for  hitherto  the  ore  has  been  exported  in  a  crude 
condition) ;  and,  considered  in  connection  with  the  physical  and  climatic  obstacles 
to  be  overcome,  this  seems  likely  to  become  one  of  the  most  remarkable  industrial 
regions  in  the  world. 

Every  possible  subject,  physical,  ethnographical,  and  economical,  is  clearly 
illustrated  on  maps  in  this  volume,  and  numerous  photographs  are  reproduced. 

0.  J.  R.  H. 
European  Cabtographt. 

*Skiz2e  dcr  EnU-iekelung  und  des  Standes  deg  KartenweBcns  des  ausserdeutschen 

Europa.'    Von  W.  Stavenhagen.     Petermannt  MiUeUungen,  Erganzungshoft  Xo. 

148.    Price  16m. 

In  this  latest  addition  to  Ptitermann's  notable  series  of  ErganzuDgshefte,  the 
author,  Captain  W.  Stavenhageo,  has  rendered  an  immense  service  to  all  studeots 
and  teachers  of  geography.  One  of  the  chief  obstacles  in  the  way  of  original 
geographical  work  has  hitherto  been  the  difficulty  of  ascertainiog  the  scale,  mode 
of  i^oduction,  and  reliability  of  standard  maps  of  different  countries.  This 
difficulty  does  not  exist  for  the  caitographical  specialist,  and  it  is  perhaps  not 
a  serious  one  for  the  trained  geographer ;  but,  to  take  this  country  alone  as  an 
example,  how  many  engineers  know  the  different  editions  of  the  1-inch  Ordnance 
map  and  their  merits,  and  how  many  school  teachers,  willing  and  able  to  use  maps 
of  difiisrcnt  countries,  can  easily  find  any  information  beyoud  what  is  contained  in 
a  few  short  articles  on  '* specimen  sheets"  in  educational  magazines?  Captain 
Stavenhagen  has  produced  a  work  of  reference  which  removes  the  difficulty  so  far 
as  the  countries  of  Europe  are  concerned.  Germany  is  not  included  in  this  volume, 
but  is  to  have  special  treatment. 

But  besides  a  critical  *'  bibliography  of  maps/'  Captain  Stavenhagen  gives  a 
series  of  short  but  very  adequate  summaries  of  the  history  of  map-making  in  each 
country,  which  places  his  book  in  a  high  position  as  a  work  of  critical  research,  and 
give  it  a  great  value  to  the  cartographers  of  all  nations.  The  comparative  study  of 
different  stages  of  map-development  cannot  fail  to  be  of  seivice  to  the  authoriUes 
of  all  countries  really  awake  to  the  paramount  necessity  of  good  maps  for  purposes 
both  of  peace  and  war,  and  it  may,  as  Captain  Stavenhagen  hopes,  pave  the  way 
for  a  system  of  international  co-operation  similar  to  the  international  Oeodetic 
Commissions,  which  will  include  not  merely  the  production  of  a  map  of  the  world 
on  a  scale  of  1  :  1,000,000,  but  the  adoption  of  uniform  standard  methods  in  the 
larger-scale  maps. 

An  introductory  chapter  is  followed  by  a  historical  review  of  the  cartography 
of  Europe  as  a  whole.  Ancient  maps  and  maps  of  the  middle  ages  are  dismissed 
in  two  pages,  and  the  modem  period  is  divided  in  five  sections — the  Renaissance  to 
the  reform  of  cartography,  the  Reformation  (Mercator,  Ortelius,  etc.),  iu  the  tran- 
sition period  (Blaeu,  Moll),  the  period  of  triangulation  and  geodetic  surveys,  and 
modern  cartography.  Next  follow  the  regions  of  Europe  in  detail :  Central  Europe 
includes  Austria-Hungary  and  Switzerland;  Western  Europe,  Great  Britain  and 
Ireknd,  the  Netherlands,  Belgium,  Luxemburg,  and  France ;  Eastern  Europe  means 
Russia ;  in  Northern  Europe  are  Norway,  Sweden,  and  Denmark  ;  Southern  Europe 
is  subdivided  into  three,  the  Iberian,  Apennine,  and  Balkan  peninsulas. 

It  is,  of  course,  impossible  even  to  describe  the  contents  of  the  different  chapters. 
By  way  of  an  example,  we  may,  perhaps,  refer  to  the  chapter  on  Great  Britain  and 
Ireland.    The  growth  of  British  cartography  up  to  the  middle  of  the  wghteenth 
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century  is  giren  in  outline ;  then  follows  a  short  aooount  of  the  beginnings  of  the 
Ordnance  Sarvey.  The  progress  of  its  work  and  establishment  up  to  the  present 
time  are  giren  in  considerable  detail,  and  a  critical  description  of  the  maps  as  now 
published.  The  last  section  deals  with  maps  issued  by  other  authorities  and  by 
private  firms.  These  include  the  Hydrographio  Department  of  the  Admiralty,  the 
GFeological  Survey,  the  Post  Office,  and  the  Rdlway  Gearing  House,  and  such  firms 
as  Messrs.  Bartholomew,  W.  &  A.  E.  Johnston,  Stanford,  and  others.  The  chief 
maps  of  the  British  Isles  published  abroad  are  also  described.  In  the  whole  work 
we  find  abundant  information,  and,  except  for  some  misprints,  such  as  the  name  of 
the  first  hydrographer  on  p.  95,  substantial  accuracy,  while  criticisms  are  fair  and 
just,  even  generous. 

ASIA. 

The  Trans-Siberian  Bailwat. 

"  La  Tranfl-Siberien.'  Par  A.  N.  tlo  Koulomzinc,  CUarg^  d'Affairea  du  Comittf  da  Trans- 
Sib^rien,  traduit  du  Biwso  par  Jules  Legras/  Paris :  Huohetto.  1904. ,  Pp.  viii., 
320.    Frioe  5«.  8d. 

This  work  forms  a  companion  volume  to  the  'Official  Guide  to  the  Great 
Siberian  Railway '  (1900),  but  it  brings  down  the  history  of  the  great  Asiatic  trunk- 
line  to  the  latest  time,  and  includes  a  detailed  account  of  the  Manchurian — the  so- 
called  "  East  Chinese  **— extensions.  Among  the  excellent  photographic  illustrations 
of  railway  detail  are  views  of  the  building  of  the  cantilever  bridge  over  the  Ob 
(p.  84),  of  the  rock-cutting  in  the  construction  of  the  Circum-Baikal  section 
(p.  120),  of  the  solitary  tunnel  on  the  line,  that  on  the  summit  of  the  Yablonovoi 
hills  with  its  inscriptions,  K*  Vvlikomu  Okeanu,  *  to  the  Pacific'  (p.  132),  and  of  the 
5-furloDg  iron  bridges  over  the  Yenisei  and  the  SunKarl  (pp.  142,  162).  The 
subject-matter  is  divided  under  four  heads,  (1)  "Histoire  admioistrative,**  (2) 
"  Construction,"  (3)  ''Colonisation,"  (4)  "  KosultatsduTrans-Sib^rien;"  and  a  series 
of  diagrams  are  appended,  illustratiog  the  movement  of  traffic  (both  passenger  and 
goods)  upon  the  Siberian  system  from  1897  to  1902,  as  well  as  the  progress  of 
emigration  from  1882  to  1902.  Finally,  two  maps  of  Siberia  are  appended,  showing 
not  only  the  railway  and  all  its  subsidiary  schemes  (the  Pem-Kotlas,  Samara-Orenburg, 
and  other  lines),  but  also  the  chief  emigrant  districts,  the  position  of  the  principal 
known  deposits  of  gold ,  silver,  iron,  coal,  and  copper,  the  lighthouses  on  the  Baikal, 
and  the  meteorological  stations  along  the  whole  of  the  trunk  system.  How  far  the 
railway  was  beginning  to  fulfil  its  commercial  and  civilizing  functions  up  to  the  out- 
break of  the  present  war  may  be  partly  gathered  from  such  facts  as  these.  In  1898-9 
less  than  150,000  piids  of  grain  were  carried;  in  1901  nearlyl3,000,000  (though  the 
export  of  cereals  by  the  railway  has  diminished  since  1898).  A^sin,  in  1890,  the 
Isst  year  before  the  commencement  of  the  '^Trans-Siberian,"  47,378  immigrants 
entered  Siberia ;  in  the  next  year  (1891)  the  figure  rose  to  82,000,  and  has  only 
once  siDce  fallen  below  that  annual  level  (in  1893,  when  it  was  61,000);  while 
since  1895  it  has  regularly  exceeded  100,000  (save  in  1897,  86,000),  rising  in  1896, 
and  1898-1900,  to  202,000,  206.000,  223,000,  snd  219,000  respectively. 

C.  E.  B. 

The  Dutch  in  Java. 

•  The  Policy  and  Administration  of  the  DuUih  in  Java.*  By  CUvo  Day,  ph.d.  Macmillan 

Company.     1904.    Pp.  xxi.,  432.     8f.  6d.  net. 

This  is  a  ufefiil  contribution  to  the  literature  of  colonial  administration.  It  is 
based  very  largely  on  Dutch  sources,  little  known  and  inaccessible  to  the  general 
reader,  and  in  his  preface  Prof.  Day  points  out  that  between  the  descriptions  of 
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Dutch  policy  current  io  English,  and  the  facts  as  they  appear  in  the  writings  of 
Dutch  historians,  there  is  a  wide  divergence.  The  Dutch,  in  fact,  have  been  severe 
critics  of  their  own  failures  in  attempting  to  administer  Java.  Holland  was  among 
the  first  of  European  nations  to  attempt  the  expldtation  of  a  tropical  land,  and 
every  step  was  necessarily  experimentaL  The  regime  of  the  Dutch  East  India 
Company,  which  later  adkled  political  power  to  its  possession  of  a  commercial 
monopoly,  failed  to  gratify  itself  either  morally  or  financially,  and  at  the  time 
of  its  dissolution  in  1798,  the  debts  of  the  company  amounted  to  more  than 
134^000,000  gulden.  After  a  few  years  of  tentative  and  not  very  successful  ad- 
ministration by  the  state,  Java  passed  temporarily  into  the  hands  of  Britain,  and 
the  well-known  work  of  Raffles  is  associated  with  this  brief  period  of  British 
rale.  The  island  waa  restored  to  the  Dutch  in  1816,  who  ret  lined  the  land- 
taxes  introduced  by  Raffles,  though  it  was  found  almost  impossible  to  put  it  on  any 
fi^r  workable  basis.  The  system  of  forced  cultures,  an  ioheritance  from  the 
company  days,  which  Raffles  had  found  it  inadvisable  to  abolish,  though  he  dis- 
approved of  it  in  principle  and  discouraged  it  in  practice,  became  a  marked  feature 
in  the  middle  years  of  the  nineteenth  century.  This  part  of  the  Dutch  East 
Indian  policy  in  Java  is  the  one  best  known  in  this  country,  and  it  has  been 
extravagantly  praised  by  Honey  and  others.  Prof.  Day  criticizes  Money  as  an 
Ill-informed,  iuaccurmte,  and  untrustworthy  writer,  but  his  influence  in  forming 
opinion  iu  this  country  has  been  great*  Prof.  Day,  writing  as  an  economist, 
points  out  that  the  crux  of  the  problem  of  tropical  adndnistration  is  the 
failure  of  the  native  as  a  consumer,  and  that  till  his  basis  of  consumption  is 
widened  he  will  do  as  little  productive  labour  as  posable.  The  system  of  foroed 
cuHuns  educated  him  in  prcduction,  but  did  nothing  for  his  education  in  oon- 
sumplioQ,  while  it  intensified  the  d^^inal  rdoctance  to  labour,  and  tended  in  iu 
working  to  be  harsh,  unfair,  and  o(^>ressve.  A  Cokmial  Reform  party  stnon^y 
opposed  its  continuance,  and  a  gradual  transition  to  wage  labour  too^  place 
between  1S70  and  ISdS,  in  which  year  the  Gofemment  coffse  culture,  the  last  of 
the  forced  cultures,  was  abo&shed.  The  chapter  on  reoait  eooDomic  pc^icy  is  a 
thoughtful  analytts  of  the  caneee  wludi  make  up  tiie  tropical  labour  prc^blem,  asd 
ift  it  the  writer  insiats  emphaticaHy  on  the  f^e  of  the  Chinaman  in  Jan  **  as  the 
mkisonarT  of  the  modem  economic  organizalaon.*  Prof.  Day  g^nes  his  autbori^ 
for  ev«ry  statement  of  importtnoe^  a  prsciioe  which  cannot  be  safiBdentiy  cKcn- 


Palsstcs. 

'  IHe  Tet^ehsswc^  umd  Ai»i€sUn^!«  G«li2iJ«.^  Br  I>r.  V  SciiwOh^  1    Lf  ipnr    ISdi, 
Pp.  l.-.±    Wak  *  Map  ami rHAgnums. 

Dr.  Schv^bel  has  i>tibjected  to  a  very  dose  i&viesii|Eauo&  tiie  pbrts  of  Palestine 
betweesi  the  Sea  c(f  GA]i}ee  vBahr  Tabarie)  and  the  Wate»  <c  Meroim  (Ba}irax  el- 
H«(k)k  Tti«,  and  Acre.  His  ol^ect  is  to  tnoe  the  oonnecUvCi  bei  veei.  the  dtstribn- 
IMia  of  pofmlsxiiia  m  townships,  a&d  villages,  and  the  c<*mmai.}ca2iasi  lines,  itith 
^M  ttalwal  conditions  of  l^  disoict.  Ihe  divioe  bet  weeij  the  MediterraDean  s}o|ie 
«ld  libe  Jordan  deftresson  ]ie$  cloee  alan^  the  valky  of  the  .^cirdaZi  :t$>ei:.  k.<  thai 
the  tribntarr  valkys  to  the  Jordan  ai«  iew  a£u  yntinlv  iL$;ici>.^oant»  and  tbe 
Icufer  «}one  2$  that  filing  seaikmrd.  Tbe  eomi>em  KiLDdarr  cc  iht  district  nsder 
BoSice  i$  the  railway,  which,  from  the  coast  at  H^a,  kuj^  w^  xht  v&lit  r  of  ^  iht 
bfTOok  Kisbcin.'^  iii  a  <<vQtb«esiiter}y  directim,  croemi-  the  low  d.x-uit  Ilu  ihMX  of  the 
Jalwd,  and  thee  runs  north  up  the  Jordan  dejuvssion  u  tb^  kxu  ic  the  Sea  of 
Oalil  e.  The  nortbem  boundarr  is  the  Xabr-<y-Ka&imie.  wbert  ihs^:  forean.  tum> 
iMsa  W)  the  sea  ni«nL  of  Tyrfc,  having  prevjous^y  i^as  Kiair^'-L::%n:    loiiowet  a 
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south-westerly  on  the  east  side  of  Mount  Lebanon.  Of  this  district  Dr.  SchwSbel 
pioyides  a  map  of  remarkable  detidl,  indicating  by  different  signs  the  populations  of 
settlements,  from  10  to  10,000  and  upwards.  Springs  are  shown,  perennial  and 
intermittent  streams  are  distinguished,  and  such  features  as  marshes  are  clearly 
marked.  Unfortimately,  it  has  not  been  found  possible  to  indicate  elevations.  Of  the 
caravan  routes,  thai  which  runs  close  along  the  coast  is  connected  with  that  follow- 
ing the  same  direction  inland  along  the  Jordan  (which  turns  off,  north  of  G^lee, 
towards  Damascus)  by  a  series  of  cross-routes,  the  general  direction  of  which 
accords  roughly  with  the  natural  lines  of  communication  from  west-north-west  to 
east-south-east.  The  map  also  shows  local  tracks.  The  relief  of  the  country  is 
separately  displayed  in  a  beautiful  series  of  sections.  A  diagran  shows  the 
divisions  of  the  country  according  to  the  density  of  population.  In  the  text.  Dr. 
Schw5bel  appends  to  his  instruction  a  synopsis  of  the  authorities  (English,  French, 
and  German)  for  the  district.  He  then  deals  in  successive  chapters  with  the 
physical  characteristics  of  the  land  and  the  economic  conditions  of  the  people, 
before  turning  to  the  special  question  of  their  lines  of  communication  and  their 
distribution.  His  transliteration  of  place-names,  avoiding  the  use  of  capital 
initisls,  and  replete  with  accents  and  signs,  renders  the  topography  difficult  to 
follow  for  readers  unacquainted  with  the  original  forms  of  names. 

AMERICA. 

The  Andes. 

•  La  Cordillera  de  los  Andes  entie  lag  Latitudes  30°  40'  i  155°  S.  Trabajos  i  Estudios 
de  la  segunda  Sub-Comision  Cinlena  de  Limites  con  lu  Republica  Arjentina.*  Luis 
Patron  8.,  Injeuiero-jhefe.    Santiago  de  Chile,  li)U3. 

The  Officina  de  Limites  in  Chile  proposes  to  publish  the  most  important  data 
collected  by  the  boundary  commissions  during  the  years  1894  to  1902 ;  and  this  is 
the  first  volume  issued.  It  contains  the  results  of  the  work  of  the  second  sub- 
commission,  which  examiaed  the  country  in  the  vicinity  of  the  boundary  from  the 
Bio  Mostazal  southwards  to  the  Rio  Tinguiririca.  Down  to  lat.  32"^  S.  the  Andes 
consist  of  three  ridges  frequently  interrupted,  of  which  the  eastern  is  the  highest. 
In  the  north,  where  it  is  called  the  Cordillera  de  la  Totora,  it  attains  altitudes  of  over 
16,400  feet.  Between  lat.  32°  and  33°  ooly  the  eastern  chain  exists,  containing  the 
heights  of  Mercedario  (21,880  feet),  and,  in  the  south,  the  huge  mass  of  Aconcagua. 
Four  observations  were  made  of  the  height  of  this  summit,  which  Mr.  FitzQ«rald 
gave  as  23,080  feet,  and  the  mean  result  was  22,830  feet.  The  interval  from  SS** 
to  33°  50'  is  occupied  by  the  great  massives  of  the  Juncal,  the  PoUeras  and 
Tupungato,  where  the  lowest  gap  is  that  of  Tupungato,  15,594  feet  South  of  33° 
30'  two  Cordilleras  again  appear,  the  western  being  here  the  more  important  and 
forming  the  continental  watershed.  From  lat.  35°  the  watershed  gradually  beoomes 
lower,  its  summits  seldom  reaching  13,000  feet,  and  the  passes  seldom  exceeding 
9800  feet.  The  rivers  on  the  Chilian  side  are  usually  in  the  same  line  as  those  on 
the  Argentine,  and  seem  to  be  encroaching  on  the  drainage  basins  of  the  latter. 
The  commission  extended  a  series  of  polygons  along  the  boundary  region,  fixing 
many  points  astronomically  and  ^determining  a  number  of  heights.  These 
geodetic  results  are  recorded  in  the  present  publication,  as  well  as  observations  of 
temperature  and  other  meteorological  phenomena,  on  glaciers,  magnetic  declinationy 
which  is  marked  by  sudden  variations,  and  other  valuable  information.  The  book 
is  provided  with  maps,  diagrams,  and  illustrations. 
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AUSTRALASIA  AND  PACIFIC  ISLANDS. 

Melanesia. 

•  Zwoi  Jiihro  unter  don  Kannilmlen  der  Stilomo-Inseln/    By  Carl  Ribbe.    Numeroui 

lUuttraUotu  and  three  Map:    Dresden  :  1903.    Pp.  viii.  +  352.    Price  10».  6d. 

*  Bildf^r  aiiB  der  SUdsee— Untor  den  Kannibalisohen  Stiimmen  des  Bismarck- Archipels.* 

By  Dr.  Hcinrioh  Bohneo.     30  Plcde%  and  Map.    Berlin  :  1904.    Pp.  xiii.  +  304. 
Prioe  Hi. 

Most  naturalists  are  familiar  with  the  oameof  Herr  Ribbe,  whose  entomological, 
botanical,  and  ethnographic  researches  in  Andalusia  and  Malaysia  form  the  subject 
of  numerous  contributions  to  the  transactions  of  the  Oerman  Entomological  Society, 
Dresden,  and  several  other  scientific  periodicals.  From  Malaysia  he  extended  the 
sphere  of  his  Inyestigatlons  to  New  Guinea  and  Melanesia,  where  he  spent  altogether 
four  years  (1803-1896),  devoting  his  attention  more  particularly  to  the  northern 
saction  of  the  Solomon  archipelago  between  about  6°  and  9°  S.  lat.  From  his 
headquarters  at  the  islet  of  Falsi,  off  the  south  coast  of  Alu  (Shortland),  several 
excursions  were  made  to  all  the  surrounding  groups,  which  were  carefully,  one 
mijtht  almost  eay  microscopically,  studied  in  their  manifold  pbysiographical  and 
biological  aspects.  Scarcely  anything  within  the  prescribed  limits  appears  to  have 
escaped  the  keen  eye  of  this  indefatigable  observer,  who  here  presents  the  grateful 
student  with  an  all  but  complete  picture  of  the  fauna,  flora,  and  ethnical  relations 
in  Rubiana  (New  Georgia),  Ysabel,  Choiseul,  parts  of  Bougainville,  and  the 
**  Shortlands  archipelago.'*  This  expression,  new  to  geography,  the  author  proposes 
as  a  convenient  comprehensive  name  for  all  the  islets  strewn  over  Bougainville 
strait)  of  which  Shortland  is  the  chief  member,  and  which  also  comprised  the 
important  island  of  Fauro,  known  to  us  from  Mr.  Woodford's  survey.  This  pioneer 
is  briefly  referred  to  now  and  then,  but  only  one  casual  reference  is  made  to  Mr. 
Guppy,  whose  classical  work  on  *  The  Solomon  Islands  and  their  Natives'  seems  to 
be  unknown  to  Herr  Ribbe.  He  might  else  have  dispensed  with  many  details  in 
his  exhaustive  account  of  the£e  savages,  whose  daily  life,  weapons,  domestic 
utensils,  ornaments,  tabu  and  totem  systems,  social  and  religious  practices,  scare- 
crows for  driving  avray  the  circumambient  dem<»[is,  freemasonry,  ailments,  healing 
and  cooking  arts,  industrial  processes  and  languagep,  are  all  described  with  almost 
wearisome  iteration.  These  treacherous  and  sanguinary  head-hunting  cannibals 
appear  to  have  deteriorated  rather  than  improved  since  their  contact  with  the 
whites,  and  [despite  their  artistic  skill  in  woodcarviug  and  one  or  two  other 
commendable  qualities,  the  author  finds  no  epithets  too  strong  for  these  "  vou 
Natur  liignerisch,  verraterisch,  rauberish,  hinterlistig,  diebish,  und  grausam 
angcl^ten  Kannibalen,*'  both  in  the  German  and  English  sections  of  the 
archipelagic 

Herr  Ribbe  finds  all  existing  maps,  even  those  of  Gotha  and  the  British 
Admiralty,  often  miist  misguiding,  as  in  the  Manning  strait,  where  ^'had  we 
irnsled  to  these  maps  we  should  have  found  ourselves  in  the  middle  of  the  island 
of  Ysabel!"  It  should,  however,  be  stated  that  at  this  point  the  map  of  the 
dolomons  in  Dr.  Guillemard's  Austiulasia  (Stanford  Series^  corresponds  exactly 
with  that  specially  prepared  for  Herr  Ribbe's  work,  except  that  the  Cape  Comfort 
headland  appears  as  a  peninsula  in  the  former,  and  in  the  latter  as  an  island  barely 
separated  by  an  extremely  narrow  channel  from  the  mjunlsLii.  Besides  this  there 
are  two  oihox  maps  on  a  larger  scale,  a  pretty  full  index,  a  profusion  L»f  exceUent 
illustrations,  K>tanical  lists,  CA>mparative  anthropometric  tables,  aiid  a  £rood  deal  of 
linguistic  matter,  including  Vi.cabrJaries  of  six  Ivx^tl  dialects  ar^d  sixty-eight  words 
in  thirty -fv^nr  Melanesian,  New  Guinea,  and  Malaysian  langua^res.     Many  of  these 
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«ra  found  neither  in  Wallace  nor  in  Codrington,  and  they  thns  supply  fresh  material 
for  the  stody  of  the  Oceanic  tongues. 

In  his  compact,  well-printed,  finely  illustrated,  and  clearly  written  Tolume,  Dr. 
Sohnee  glyes  us  the  results  of  his  experiences  during  an  official  residence  of  over  two 
years  (1898-1900)  in  the  Bismarck  archipelago  (New  Britain,  New  Ireland,  Duke 
(^  York),  and  some  of  the  neighbouring  groups.  Coming  from  a  careful  and 
unhiassed  ohserrer,  the  book  is  all  the  more  welcome  since  hitherto  very  little 
accurate  information  was  ayailable  on  the  geographical  and  ethnical  relations  of  this 
northern  section  of  the  Melanesian  world.  Even  after  the  German  occupation  of 
over  twenty  years.  Dr.  Schnee  is  obliged  to  admit  that  these  insular  groups  are 
still  amongst  the  least-known  lands  in  the  world,  and  although  he  himself  crossed 
New  Ireland  from  west  to  east,  most  of  the  interior  of  the  large  islands  remains  a 
terra  incognita.  His  own  investigations  were  made  chiefly  in  connection  with 
various  puDitive  expeditions  to  nearly  all  the  groups  between  the  Admiralty 
(now  called  Manus)  and  the  Solomon  archipelago.  Hence  he  has  little  to  say 
about  the  inland  tracts  and  the  bushmen,  who  are  the  true  aboriginef ,  and  often 
differ  markedly  from  the  *'  Kanakas,*'  as  the  better-known  coast  tribes  are  now 
generally  called. 

The  plan  of  the  book  is  excellent.  Instead  of  slavishly  following  a  chronological 
order,  which  has  but  a  passing  interest,  the  author  devotes  a  number  of  chapters 
to  those  subjects  of  permanent  importance  which  are  more  or  less  common  to  all 
the  groups  and  their  inhabitantp,  and  then  fills  in  the  details  of  those  vivid 
"  pictures  from  the  South  Sea  "  according  as  the  opportunities  present  themselves 
during  the  numerous  expeditions  in  which  he  took  part.  Thus,  to  give  one 
instance,  Mussau(St.  Matthias),  scarcely  mentioned  in  the  general  chapters,  is  dealt 
with  very  fully  in  connection  with  the  punitive  expedition  of  1899  to  that  group. 
It  was  found  to  consist,  not  of  one  island,  as  still  figured  on  nearly  all  maps,  but  of 
quite  a  little  cluster  of  islets  and  reef(<,  with  one  conspicuous  member,  inhabited 
by  full-blood  Papuan  savages,  speaking  apparently  a  stock  language,  with  a 
decided  taste  for  weaving,  but  also  for  human  flesh.  Indeed,  cannibalism,  with  all  its 
associated  horrors,  such  as  the  lingering  death  of  the  victims  and  the  bartering  of 
dead  bodies  with  neighbouring  **  markets,'^  is  everywhere  present  to  a  far  greater 
extent  than  had  hitherto  been  suspected,  a  fact  fully  confirmed  by  official  returns. 

In  the  chapter  dealing  with  the  native  languages,  a  most  interesting  account  is 
given  of  the  "'  pidgeon  English,"  which  has  become  the  chief  medium  of  inter- 
course in  all  the  groups,  not  only  between  the  whites  and  the  aborigines,  but 
often,  as  in  China,  between  the  natives  themselves.     Almost  all  the  words  are 
English,  although  sometimes  corrupted  beyond  all  recognition,  and  there  is  no 
grammatical  structure  to  speak  of.    But  Dr.  Schnee  is  wrong  in  stating  that  the 
only  pronouns  are  me  and  you^  which  with  all  are  made  to  serve  every  purpose,  even 
a  dual,  "  a  trial,"  and  plural,  both  inclusive  and  exclusive  in  conformity  with  this 
striking  featuie  of  the  Melanesian  tongues.    Jle  and  him  are  certainly  also  current, 
as  in  master  head  belong  him  he  big  fellow  too  much  =  "the  master  has  a  very 
large  head."    This  specimen  will  serve  to  show  that  this  strange  Oceanic  lingua 
franca  has  been  developed  on  much  the  same  lines  as  that  of  the  Chinese  seaboard. 
At  present  the  seat  of  the  German  administration,  and   the  chief  centre  of 
trade,   industry,  plantation   enterprise,    and  missionary  zeal,  is  the  fertile  and 
relatively  healthy  Grazelle  peninsula,  which  forms  the  northern  extremity  of  Neu 
Pommem  (New  Britain).      Here  the  soil  and  climate  are  distinctly  favourable, 
and  the  proapects  of  plantation  culture  excellent,  if  the  difficult  labour  question 
can  once  for  all  be  satisfactorily  settled. 
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The  author'ii  brother.  Dr.  Paul  Schnee,  contributes  a  valuable  chapter  on  the 
indigenous  flora  and  fauna,  and  this  vade  mecum  of  German  Melanesia  is  provided 
with  a  copious  index  and  a  large-scale  pocket  map. 

A.  H.  K. 

PHYSICAL  GEOGRAPHY. 

The  New  Seibmologt:  Two  New  Text-books. 

'Handbuch  der  Erdbebenknnde.'    Yon  August  Sieberg.    Pp.  362.    Braunschweig: 

Friedrich  Yiewcg  und  Sohn.    1904.    Price  7.50tt». 

'  Earthquakes  in  the  Light  of  the  New  Seismology.'    By  Clarence  Edward  Dutton, 

Major  U.S.A.    Pp.  314.    liOndon  :  John  Murray.    1904.    Price  6«.  net 

These  two  works,  differing  as  they  do  in  character,  are  alike  in  proving  the 
ascendency  of  the  new  seismology  and  the  direction  in  which  the  science  is 
trending.  Time  was  when  earthquakes  were  regarded  as  belonging  solely  to  the 
geologist ;  they  were  coosiderod  as  the  cause  of  the  upheaval  of  mountains  and  the 
contortion  of  strata,  but  it  became  gradually  recognized  that  the  earthquake  is  an 
effect,  not  a  cause ;  the  discovery  that  the  cryptoseismic  disturbance,  set  up  by  a 
great  earthquake,  could  be  recognized  all  over  the  world,  ushered  in  the  new 
seismology  and  a  new  series  of  problems.  Seismology  h&s  become  more  and  more  a 
science  of  wave-motion,  and  the  study  of  the  effects  of  earthquakes,  which  belongs 
rather  to  geography  and  engineering  than  to  geology,  is  in  danger  of  being  neglected. 

The  first  of  the  two  works  heading  this  notice  is  a  compilation  pure  and 
simple,  from  sources  so  limited  that  the  li&t  of  principal  authorities  consulted  does 
not  mention  the  name  of  Mallet  nor  the  transactions  of  the  Seismological  Society 
of  Japan.  The  sections  devoted  to  the  old  seismology  are  scanty,  and  follow  strictly 
on  the  lines  of  previous  text-books ;  the  sections  devoted  to  the  modem  development 
of  long-distance  observations  are  more  complete,  but  the  limitation  of  the  sources  of 
information  consulted  by  the  author  has  invmore  than  one  case  led  to  his  ascribing 
priority  to  the  wrong  person.  The  most  remarkable  instance  of  this  is  where 
he  attributes  the  initiation  of  earthquake  investigation  in  Japan  to  Knippiiig  and 
Naumann— an  injustice  to  bis  own  countryman  Wagner,  who  introduced  the  use  of 
the  multiplying  index  in  seismographs  and  constructed  the  instrument  with  which 
Knippiog  worked.  It  must,  however,  be  allowed  that  the  compilation,  so  far  as  it 
goes,  is  well  done,  and  the  book  is  in  a  manner  up  to  date,  for  the  paper  by  Prof. 
Milne  in  this  Journal  of  January,  11)04,  is  fully  noticed. 

Of  a  very  different  character  is  the  second  book.  Himself  a  master  of  the  old 
seismology.  Major  Dutton  has  a  thorough  knowledge  of,  and  sympathy  with,  the 
new ;  practised  both  as  an  observer  and  a  writer,  he  has  produced  what  is  indubitably 
the  best  handbook  of  seismology  now  available,  and  the  only  fault  to  be  found  is 
that  the  space  required  for  its  recent  developments  has  crowded  out  what  is  the 
most  practically  important  branch  of  the  science — that  is  to  say,  the  effects  of 
earthquakes  on  human  constructions,  and  the  means  of  minimizing,  if  not  preventing, 
the  havoc  wrought  by  them. 

Too  much  importance  is,  perhaps,  given  to  the  supposed  distinction  between 
quakes  of  volcanic  origin  and  dislocation  or  tectonic  earthquakes,  and  in  devoting 
an  entire  chapter  to  each  of  these  classes  Major  Dutton  seems  to  have  followed  his 
Teutonic  predecessors  in  attributing  importance  to  a  distinction  of  doubtful  validity. 
With  few,  if  any,  exceptions,  all  earthquakes — ^not  counting  as  such  the  tremors 
which  originate  naturally  or  artificially  at  the  surface  of  the  ground— arise  from  a 
sudden  relief  of  strain :  the  rocks  composing  the  crust  of  the  Earth  are  thrown  into 
a  state  of  strain,  which  gradually  increases  in  amount  till  it  becomes  too  great  to 
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be  resisted  any  longer,  fracture  follows,  and  the  diflturbance  ret  up,  propagated  as 
waTe-motion,  constitutes  what  is  known  as  an  earthquake.  To  this  cauie  must 
be  attributed  not  only  all  tectonic  earthquakes,  but  also  the  greater  part  of  those 
classed  as  Tolcanic,  and  the  difference  in  general  character  between  the  two  may  be 
attributed  to  the  fact  that  in  volcanic  regions  strain  and  fracture  seem  to  take  place 
at  a  lesser  depth  from  the  surface. 

There  is,  however,  another  conceivable  cause  of  earthquakes,  in  the  sudden 
development  of  strain,  whether  by  increase  or  decrease  of  pressure,  as  might  be 
produced  by  the  admisnon  of  high-pressure  steam  to  a  pre-existing  fissure,  or  by  its 
sudden  condensation  in  a  subterranean  cavity.  Neither  of  these  modes  of  origin 
has  been  established  in  any  single  instance,  though  they  seem  probable  in  some, 
but  the  distinction  between  earthquakes  which  are  due  to  a  sudden  relief  of  pre- 
existing strain  and  those  due  to  a  sudden  production  of  strain  seems  more  logical 
than  the  usual  one  between  volcanic  and  tectonic  earthquakes.  In  any  case,  the 
determination  of  the  ultimate  cause,  though  doubtless  of  interest  from  a  geological 
point  of  view,  is  far  from  having  the  seismological  importance  as  regards  the  result- 
ing earthquake,  which  might  be  supposed  from  the  space  devoted  to  it  in  text- 
books. 

One  of  the  most  important  problems  of  seismology  is  the  determination  of  the 
depth  at  which  earthquakes  originate.  One  method  after  another  has  been  pro- 
posed, only  to  be  abandoned  as  its  failure  to  give  a  true  answer  became  apparent, 
and  Major  Button  has  himself  invented  a  method  which  he  believes  to  be  sound, 
and  which  would  be  sound  if  its  application  were  not  vitiated  by  a  logical  fallacy. 
In  the  formula  he  uses  the  term  **  intensity  **  in  the  sense  of  energy  per  unit  of 
wave-front,  but  in  the  application  in  the  sense  of  a  degree  of  the  Kossi-Forel  scale, 
which,  like  every  other  scale  proposed  in  place  of  it,  is  miscalled  a  scale  of  intensity, 
being  in  fact  a  scale  of  acceleration,  or,  more  simply,  violence  of  shock.  The  two 
are  very  different,  and  differ  in  their  rate  of  variation  with  distance  from  the  origin, 
so  that  we  are  still  left  with  no  certain  and  trustworthy  method  of  determining 
the  depth  at  which  earthquakes  originate,  but  have,  on  the  other  hand,  a  lesson  in 
the  danger  of  misusing  words. 

In  that  part  of  the  book  which  has  been  dealt  with  it  is  no  better,  unless  in 
style,  than  others  already  in  existence,  but  where  it  comes  to  deal  with  the  new 
seismology  it  stands  alone,  for  there  is  no  other  simply  worded  and  brief  account  of 
this  branch  of  the  science,  which  has  grown  so  rapidly  during  the  last  decade. 
There  is  a  good  and  sufficiently  complete  account  of  the  instruments  which 
have  recorded  earthquakes  at  over  10,000  miles  from  their  origin,  and  an 
account  of  the  results  which  have  been  obtained.  At  a  distance  of  more  than 
20°  or  30°  from  the  origin  the  disturbance  registered,  by  one  of  these  instruments, 
comprises  three  distinct  phases,  often  with  the  appearance  of  three  distinct  dis- 
turbances, between  each  of  which  the  instrument  comes  to  rest.  The  first  two 
phases  constitute  what  are  known  as  the  preliminary  tremors,  and  the  author 
adopts  the  view,  which  is  still  the  more  probable  one,  that  they  are  mass  waves 
propagated  through  the  Earth,  while  the  third  phase  is  due  to  surface  waves  propa- 
gated along  or  near  its  surface.  The  first  phase  is  pretty  generally  regarded  as 
representing  the  condensational  wave,  the  second  is  possibly  the  distortional  wave, 
but  the  third  is  the  great  problem  of  modem  seismology.  Five  years  ago  we  knew 
a  great  deal  about  these  third-phase  waves ;  they  resembled  the  radiating  ripples 
on  a  pond,  and  we  calculated  their  length  and  height,  but  now  these  ideas  have 
heen  cast  into  the  melting-pot,  and  the  new  ones  have  not  yet  been  moulded. 

It  is  unfortunate  that  the  book  was  completed  too  soon  to  make  use  of  Profl 
Horace  Lamb's  important  researches,  which  have  done  much  to  indicate  the 
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nature  of  the  waye-motion  to  be  looked  for,  and  regrettable  that  bo  use  is  made  of 
the  records  of  the  very  ingeniously  devised  Yincentini  seismographs,  probably 
from  the  imperfect  publication  of  these  records,  which  has  led  to  the  important 
indications  they  yield  being  almost  entirely  overlooked  by  seismologists.  This 
is  no  place  to  enter  on  the  discussion  of  a  very  controverted  subject,  but  it 
is  permissible  to  suggest  that  too  little  attention  is  generally  paid  to  the  fact  that 
the  disturbance  recorded  by  a  seismograph  is  but  the  superficial  manifestation  of 
the  wave-motion,  which  has  travelled  through  the  rocks  below  the  surface.  The 
heterogeneous^  weathered,  and  fissured  rocks  of  the  outermost  layer  are  incapable 
of  transmitting  any  pure  form  of  wave-motion,  or,  indeed,  any  wave-motion  at  all 
for  more  than  a  short  distance,  and  the  movement  which  we  are  able  to  record 
must  have  travelled,  whether  along  a  more  or  less  direct  path  through  the  Earth 
or  round  its  surface,  in  the  more  compact  and  homogeneous  rocks  which  underlie  the 
outermost  layers,  then  been  transmitted  to  the  surface,  undergoing  more  or  less 
modification  on  its  way.  It  is,  consequently,  easy,  to  attach  too  much  importance 
to  such  matters  as  amplitude  and  period,  for  these  vary  with  the  instrument 
employed  and  the  site  on  which  it  is  set  up.  If  the  desire  is  to  arrive  at  a  know- 
ledge of  the  character  of  the  wave-motion,  it  is  a  mistake  to  depend  too  much  on 
one  type  of  instrument  alone ;  if,  on  the  other  hand,  the  aim  is  to  investigate  the 
rate  of  transmission,  and  from  this  the  path  followed  by  the  earthquake  waves,  it 
is  important  to  have  a  widely  f  cattered  series  of  instruments  of  the  same  type  and 
similar  adjustment. 

In  this  connection  Major  Button  repeats  a  widely  spread  error,  in  giving  State 
aid  to  the  organization  of  earthquake  recording-stations,  which  has  arisen  under  the 
auspices  of  the  British  Association.  Some  of  our  colonies  and  possessions  have 
assisted  by  setting  up  and  maintaining  instruments  in  their  astronomical  observa- 
tories, and  the  same  has  been  done  in  England,  but  the  assistance  has  been  con- 
fined to  this,  and  there  has  been  no  Government  subsidy.  The  work  has  been 
helped  on  by  many  workers,  the  funds  provided  by  private  generosity  and  grants 
from  the  Royal  Society  and  the  British  Association,  but  the  initiative  and  organiza- 
tion have  been  entirely  the  work  of  Prof.  Milne,  and,  comparing  what  has  been 
done  in  these  circumstances  with  the  results  of  State-endowed  services  in  other 
countries,  one  is  reminded  of  the  historic  conversation  between  Dr.  Adams  and 
Dr.  Johnson,  who  considered  that  a  task  which  had  taken  the  French  Academy 
forty  years  was  not  beyond  the  power  of  an  Englishman  to  accomplish  in  three. 
So  far,  indeed,  is  our  Government  from  assisting  the  work,  that  it  is  understood  to 
be  not  unwilling  to  grant  assistance,  refused  in  its  own  country,  to  a  rival 
organization,  nominally  international,  but  established  in  a  province  and  a  city 
which  renders  impossible  the  co-operation  of  the  most  intellectual  nation  in  Europe. 

R.  D.  0. 

COMMERCIAL  GEOGRAPHY. 

Herbsrtson*s  Commercial  Geography. 

*  Chambers^B  Commercial  Geography  of  the  World.'     By  A.  J.  Herbcrtaon. 

Ix)ndon  :  W.  &  R.  Chambers.     1905.    Price  :5«.  6d. 

The  first  part  of  this  volume  is  another  edition  of  the  author's  *  Geography  of  the 
British  Isles,'  published  five  years  ago ;  the  second  part  covers  the  rest  of  the 
world,  and  the  two  are  linked  together  by  some  chapters  on  general  economic 
geography.  The  interest  of  the  second  part  lies  maialy  in  the  plan.  It  is  a 
protest  against  the  method  of  the  ordinary  text-books,  which  take  as  a  basis 
political  areas  and  provide  lists  of  unconnected  facts  to  tax  the  memory  of  the 
reader.  Here  he  finds  himself  carried  rapidly  from  South  Africa  to  South  America, 
from  Siam  to  Mexico,  in  an  unconventional  survey  of  regions.    In  the  main,  the 
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British  Empire  can  be  studied  as  a  separate  unit,  but  it  is  better  to  treat  it  com- 
pustiTely,  bj  keeping  closely  to  the  order  of  the  text,  which  is  based  on  similarity 
of  physical  conditions.  In  dealing  with  the  great  areas  of  the  northern  hemi* 
sphere,  the  author  fonnds  his  classification  rather  on  the  various  stages  of  economic 
advancement,  and  works  from  the  lower  to  the  higher — from  Eastern  Asia,  through 
Russia  and  Europe,  to  the  United  States.  The  contrast  to  the  usual  arrangement 
is  striking,  and  to  those  accustomed  to  the  conventional  system  may  present  some 
difficnlty.  Intelligence  is  required  of  them  rather  than  memory — a  result  greatly 
to  be  desired.  But  the  book  is  more  likely  to  be  useful  to  the  young  student  who 
has  the  advantage  of  competent  guidance  than  to  the  unaided  reader.  Various 
tables  of  statistics  are  included  in  the  volume,  though  the  author  is  careful  to 
state  that  they  are  merely  for  illustration,  and  designed  to  induce  the  habit  of 
dealing  with  such  figures  in  the  light  of  geographical  principles.  The  right  way 
of  using  these,  and  other  detailed  facts,  is  to  explain  and  understand ;  the  wrong 
way  is  to  commit  them  to  memory. 

A.  J.  S. 

GENERAL. 

The  Britisu  Empire. 

•  Colonics  and  Colonial  Federations.*    By  E.  J.  Payne.    London  :  Macmillan.    1904. 

Price  'Sf.  6d. 

This  little  book  is  a  valuable  addition  to  the  English  Citizen  Series  and  to  the 
general  literature  dealing  with  the  colonies.  In  spite  of  the  limited  space  at  his 
command,  the  author  (whose  sad  death  is  to  be  deplored)  has  succeeded  in  giving 
a  vivid  and  stimulating  picture  of  the  past  history  and  present  condition  of  the 
empire.  By  grouping  the  facts  in  four  sections — geographical,  historical,  economic 
and  political — he  has  avoided  many  of  the  difficulties  involved  in  chronobgical 
narrative  and  the  dulness  inseparable  from  a  mere  summary  of  unconnected  details. 
The  aim  of  the  whole  book  is  to  attain  unity  of  view,  a  unity  founded  largely  on 
geographical:  conceptions.  We  start  with  the  British  people,  in  contact  with 
certain  physical  facts ;  we  add,  as  the  motive  power  of  expansion,  hostile  pressure 
from  without,  and  the  result  is  the  Empire  in  its  present  shape.  Essentially,  it 
is  a  chain  of  communications,  with  a  definite  relation  to  tbe  great  trade  routes  of 
the  world,  and  to  the  commercial  and  strategic  necessities  of  a  maritime  nation.  In 
the  light  of  this  central  idea,  the  forging  of  the  different  links  in  the  chain  is  traced ; 
the  result  appears  as  the  inevitable  consequence  of  the  policy  of  many  generations 
of  workers,  each  occupied  with  the  needs  of  the  moment  rather  than  with  plans 
for  a  distant  future.  This  conception  may,  at  times,  be  unduly  pressed,  but  the 
resulting  picture  has  a  force  and  unity  which  no  mere  narrative  could  give.  The 
empire  is  more  than  a  chain  of  commercial  stations,  important  as  these  are;  it 
indndes  areas  of  a  marked  continental  character.  Certain  links  in  the  chain  have 
provided  new  points  of  departure  for  the  extension  of  colonization  and  the  growth 
of  great  communities  with  a  history  and  development  peculiar  to  themselves. 

None  the  less,  Canada,  Australasia,  and  South  Africa,  equally  with  Gibraltar 
and  Malta,  have  strategic  and  commercial  aspects  vital  to  the  whole  system.  To 
refuse  recognition  to  this  fact  is  to  deny  the  significance  of  four  centuries  of  history, 
and  to  be  blind  to  the  present  teachings  of  geography. 

On  the  economic  side,  the  diversity  of  the  products  and  physical  conditions 
of  the  Empire  is  a  bar  to  clear  description ;  but  a  not  unsuccessful  attempt  is  made 
to  introduce  a  certain  order  and  unity,  by  a  classification  of  regions,  based  on  the 
type  of  civilization  of  their  inhabitants  and  the  relation  of  their  products  to  the 
future  needs  of  the  world.    In  the  economic  and  historical  sections  alike,  the  idea 
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of  geographical  Decessity  dominates  the  methods  and  views  of  the  author,  and  is  in 
part  responsible  for  some  strongly  expressed  opinions  as  to  past  eyents  and  current 
problems.  The  controTersial  character  of  such  opinions  in  no  way  detracts  from 
their  yaloe,  as  calling  attention  to  an  aspect  of  the  colonial  problem  which  is 
often  neglected  in  current  discussions. 

A.  J.  S. 
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Bremen's  Commeroial  Importanoe.'— A  lecture  delivered  by  Dr.  F.  Tetens  to 
the  Verein.fur  StacUswiss,  ForthUdurnj^  on  its  visit  to  Bremen  on  November  21  last, 
and  printed  in  the  Deutsche  Geographische  Blatter  (Bd.  27,  Heft  3-4),  takes  stock 
of  Bremen's  commercial  importance,  and  shows  how  dominant  is  the  part  played  in 
its  development  by  physical  geography.  The  text  is  illustrated  by  graphic  tables 
telling  their  tale  at  a  glance.  The  smallest  of  the  free  states  of  Germany,  Bremen 
is  yet  in  population  ahead  of  ten  others.  Again,  although  its  port  ranks  second  in 
the  German  Empire,  it  is  yet  at  a  long  interval  from  Hamburg,  which  boasts  of 
much  more  than  three  times  the  trade  of  Bremen.  The  difficulties  with  which  the 
trade  of  Bremen  hss  to  contend  include  the  following :  (1)  The  immediate  environ- 
ment is  poor,  without  large  industries  and  cities.  (2)  It  has  at  great  outlay  to 
maintain  its  sea  communication  np  to  the  requirements  of  the  increasing  maguitudo 
of  ships.  From  1888  to  1895  it  had,  among  other  expensive  items,  to  deepen  its 
waterway  to  the  sea  to  the  depth  of  60  feet,  while  the  State  debt  of  180,000,000/«. 
is  doe  mostly  to  harbour  Improvement  works.  (3)  The  sea  trade  of  Bremen  State 
is  divided  between  Bremen  and  Bremerhaven,  the  larger  half  falling  to  the  latter. 
(4)  Whereas  Hamburg  has  for  centuries  been  the  place  of  transhipment  between 
the  sea  and  the  Elbe,  and  therefore,  in  one  respect,  Austria-Hungary's  most 
important  seaport,  the  region  tributary  to  the  Weser  inland  is  now  restricted  on 
every  hand :  on  the  west  by  the  Rhine  and  the  Dortmund-Ems  canal,  which  is 
about  to  be  strengthened  by  improved  connection  with  the  Rhine ;  on  the  south 
by  the  Rhine  region,  especially  by  the  basin  of  the  Main.  Then  from  Bremen  to 
Milnden,  in  Hanover,  is  but  228  miles,  and  navigable  for  only  3r>0-  (metric)  ton 
ships.  The  Elbe,  on  the  other  hand,  is  navigable  602  miles.  The  Maas  is  another 
rival  of  the  Weser.  Bremen's  main  importance,  therefore,  is  as  a  sea  harbour.  Of 
the  total  sea  tonnsge  of  Germany,  Bremen  owned,  in  1889,  26*4  per  cent. ;  in  1903, 
28-3.  The  growth  of  ito  cotton  import  is  remarkable.  In  1889-90  it  amounted 
to  but  600,000  bales,  sgainst  2,800,000  imported  by  Liverpool ;  in  1902-3  it  reached 
1,650,000,  against  Liverpool's  import  of  a  little  over  2,000,000  bales.  The  inland 
shipping  trade  of  Bremen,  on  the  other  hand,  is  incomparably  smaller  than  that  of 
Hamburg,  nor  does  it  hcsr  comparison  with  that  of  the  lUiine  ports,  Duisburg, 
Ruhort,  and  Mannheim.  Hamburg's  export  by  river  alone  exceeds  the  total  export 
of  Bremen  by  sea,  river,  and  land. 

Bagime  of  the  TheilS. — The  hydrographic  division  of  the  Hungarian 
Hydraulic  Works  Direction  at  Budapest  has  made  a  thorough  investigation  of 
the  rt^mc  of  the  Theiss.  From  a  summary  of  the  results  made  by  Edmund 
von  BogoUnfy,  we  extract  the  following  :  From  the  inundations,  for  which,  more 
than  any  other,  this  specifically  Hungarian  tributary  of  the  Danube  is  noted, 
it  might  readily  be  inferred  that  its  bed  was  shallow.  In  reality,  however,  its  bed 
from  source  to  month  is  cut  deep  into  the  surface  of  the  land,  and  most  of  the 
year  the  river  is  confined  strictly  within  its  low  narrow  water-channel.    By  the 
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middle  of  October  the  water  is  at  its  lowest  The  discharge  then  amounts  in 
the  upper  course  to  1400*2300  cubic  feet  per  second ;  in  the  middle  course  (Tokay* 
Sadnok)  to  3500-4100  cubic  feet;  and  in  the  lower  course  (at  Szegedin)  to 
7000  cubic  feet.  Of  the  last  half-century,  1863  was  in  this  quarter  the  driest  year. 
Tet  in  recent  times  a  lower  minimum  than  was  reached  that  year  has  been  several 
times  obserred,  whence  it  is  to  be  concluded  that  the  bed  of  the  river  has  since 
been  deepened.  This  deepening  is  due  to  the  regulation  works  of  the  river ;  the 
shortening,  by  a  third,  of  the  natural  course  of  the  river  by  means  of  cuts ;  and 
the  embankment  of  the  area  of  inundation.  If  the  bed  throughout  the  entire 
length  of  the  river  is  filled  to  the  brim,  then  approximately  half  the  Tn^Tifn^m 
hli^water  supply  is  discharged,  a  circumstance  which  in  its  turn  reacts  on 
the  deepening  of  the  bed.  Such  maxima  occur  in  spring  (March  and  AprilX  in 
summer  (June),  and  in  autumn  (October  and  November).  It  is  seldom  that,  as  in 
1876,  all  occur  in  one  year.  But  equally  seldom  is  it  for  a  year  to  pass  without 
high-water  level  being  once  attained.  It  is  only  on  the  upper  course  that  all  thne 
make  themselves  felt ;  on  the  middle  course  only  the  first  two ;  on  the  lower 
course  only  the  spring  maximum.  During  high  water  the  river  has  a  discharge  of 
81,000  cuUc  feet  per  second  in  its  upper  course ;  150,000  cubic  feet  in  its  middle 
course ;  and  120,000  cubic  feet  in  the  lower  course.  It  is  in  the  middle  course, 
therefore,  t.e.  near  Tokay,  that  the  high-water  volume  attains  its  maximum.  The 
high-water  marks  are  in  places  3  feet  8  inches  to  7  feet  3  inches  higher  than 
formerly,  a  ftLCt  to  be  accounted  for  by  the  effect  of  the  embankment.  At  the 
same  time,  while  the  duration  of  the  inundations  has  diminished,  the  velocity 
of  discharge  has  increased.  The  hot  that  the  ground  is  mostly  impermeable, 
together  with  the  steepness  of  the  fall,  is  the  primary  cause  of  this  velocity.  In 
the  upper  course  the  fall  amounts  to  5170  feet  in  164  miles,  or  1 :  161 ;  in  the 
middle  and  lower  course?,  on  the  other  hand,  to  only  108  feet  in  431  miles,  or 
1 :  21,000.  There  are  places  where  the  fall  sinks  to  as  low  as  1 :  100,000.  It 
is,  therefore,  only  in  its  upper  course  that  at  high  water  the  Theiss  has  the  character 
of  a  torrent.  In  its  middle  and  lower  courses  it  must  be  classed  at  all  stages  as  a 
quietly  flowing  stream.  The  heavy  boulders  are  accordingly  dropped  at  the  foot  of 
the  mountains.  From  the  beginning  the  Theiss  has  transported  fine  sand  and  mud 
into  the  Hungarian  plain,  and  so  laid  the  foundation  for  the  celebrated  fertility 
of  the  latter. 

Banks  on  the  Coast  of  the  Horth  Sea.— A  barrier  of  islets  lies  off  the  coast 
of  the  North  sea  from  Blaavandshuk  in  Jutland  to  Texel  in  Holland,  and  among 
them  lie  a  large  number  of  banks  which  are  exposed  at  ebb  tide.  Dr.  Eug.  Warm- 
ing has  devoted  considerable  attention  to  the  fauna  of  these  voder,  as  they  are 
called.  The  outer  zone  of  the  sandy  vade  he  names  the  Arenicola  zone,  after  the 
worm  Arenicola  marina^  which  is  extremely  common.  This  organism  never 
leaves  its  hofseshoe-shaped  dwelling,  and  probably  does  not  assist  in  consolidating 
the  mud.  Its  zone  merges  into  one  characterized  by  the  presence  of  an  amphipod 
{CcTophium  gro9s%pes\  which  plasters  the  walls  of  its  holes  with  its  excrementp. 
Algas  also  assist  in  increasing  the  depth  of  the  layer  of  mud  and  preparing  it  for  a 
higher  order  of  vegetation.  On  the  clayey  vader  plants  are  the  chief  agents  in 
transforming  the  ground  into  saline  meadows.  Of  animal  forms,  gasteropods  are 
the  most  important.  Scratching  the  surface  of  sandy  plains  covered  with  water 
during  storms.  Dr.  Warming  found  a  network  of  PhycochromaceaB  3  to  5  mm. 
in  thickness.  DiatomacesB  were  also  represented  by  a  large  number  of  species. 
These  and  many  other  specimens  of  animal  and  vegetable  life  are  fully  described  by 
Dr.  Wesenberg-Lund  and  Herre    strup. 

Cairenta  in  the  Kattegat— In  '  Om  Ttstrom  och  BottenstrSm  1  Kattegatt 
No.  III.— March,  1905.]  z 
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af  A,  W,  Cronander/  a  number  of  tba  Proeetding^  of  the  Swedish  Academy  of 
Science,  Messrs*  PettarBaon  and  Arrhenius  deal  with  the  theory  of  Prof.  Cronander, 
put  forth  in  his  '  On  the  Laws  of  Movement  of  Sea^urrents  and  Elvera»^  that  the 
wind  is  one  of  the  most  important  causes  of  currents.  From  loDg  series  of  observa- 
tions made  at  the  Fkden  lightship,  the  authors  show  that  the  maximum  velocity 
is  not  always  at  the  surface — the  mean,  indeed,  for  the  stream  entering  the  Kattegat 
is  greatest  for  a  depth  of  5  metres — and  the  velocity  does  not  decrease  towards  the 
bottom  with  anything  like  the  rapidity  demanded  by  the  Zoppritz  formula,  even  if 
the  wind  he  supposed  to  blow  in  the  same  direction  for  thirty  days.  The  observa- 
tions bear  a  close  resemblance  in  character  to  a  series  recorded  for  the  Motala  river 
near  Norrkopiog,  and  the  current  in  the  Kattegat,  which  as  a  rule  extends  to  the 
bottom  of  the  channel,  is  probably  due  to  the  same  cause,  namely,  difference  of 
level,  the  water  being  higher  in  the  Korth  sea  or  Baltic  according  as  the  water 
flows  inwards  or  outwards*  Double  currents — ^a  surface  current  and  a  bottom 
current  in  the  opposite  direction — are  leas  frequent  in  the  Kattegat  than  in  the 
Great  Belt,  and  are  very  rare  in  the  shallower  parts  of  the  Bound.  Other  series  of 
observations  are  adduced  to  prove  that  the  theory  that  the  salt  bottom  layer  in 
the  Kattegat  is  an  under  counter-current  produced  by  tlie  outflowing  surface 
current  is  incorrect,  for  the  fresher  and  salter  waters  move  in  geDeral  in  the  same 
direction.  The  presence  of  a  salter  bottom  layer  in  the  depths  of  the  Baltic  may 
be  explained  by  the  greater  velocity  of  the  inflowing  current,  especially  at  depths 
of  10  and  15  metres.  As  regards  the  damming  up  of  the  water  by  the  wind, 
Messrs,  Pettersson  and  Arrhenius  hold  that  the  effect  is  confined  to  the  surfiuM 
water,  and  can  make  itself  felt  to  iiny  considerable  depth  only  when  the  wind 
blows  from  the  same  quarter  for  an  unusuaOy  long  period.  Atmospheric  pres^nre, 
on  the  other  hand,  afects  all  the  layers  of  water  to  the  bottom* 

Cmrents  of  tlie  Straits  of  Mestina.— Prof.  O.  PUtania  treats  of  the  currents 
of  these  straits  in  connection  with  interruptions  in  telegraphic  communication. 
{Hivista  MaHtima,  August — September,  1904*)  He  holds  that  in  many  cftsea  in 
which  damage  to  cables  has  beeo  attributed  to  earthquakes,  the  real  cause  baa  been 
friction  produced  by  currents,  and  points  out  that  an  investigation  of  these 
iijjuries,  their  time  of  occurrence,  etc.,  would  yield  valuable  information  regard- 
iDg  currents  ell  over  the  world.  In  support  of  his  conclusions,  he  shows  that  the 
broken  cables  generally  show  signs  of  friction,  and  that  interruptions  have  boon 
more  frequent  in  the  Straits  of  Messina  at  the  lunar  syzygies  than  in  quadra- 
ture, and  have  been  less  frequent  since  the  cables  were  moved  to  the  north  of 
the  straits  than  when  they  were  at  the  narrowest  point.  The  submarine 
current  runs  in  the  same  direction  as  the  surface  current,  and  with  it  diangoa 
its  direction  every  six  hours.  The  contours  of  the  coast  and  the  bed  of  the  sea 
render  the  movements  more  complicated,  producing  lateral  induction  and  vertical 
currents*  Atmospheric  pressure  and  winds  may  also  exaggerate  the  differezu^  of 
level  and  prolong  the  duration  of  the  surface  currents  in  one  direction,  giving  rise 
to  compensation  currents.  A  systematic  course  of  experiments  on  the  currenta  of 
the  strait,  with  records  of  temperature  and  salinity  determinations  would  bt)  of 
great  scientific  value. 

Cartography  of  the  Ealkaa  Pemnsula.— Dr.  Dragntin  Derek,  of  Belgrade, 
18  about  to  compile  a  new  general  map,  in  twelve  sheets,  of  Old  Servia  and  Mace- 
donia, making  use,  for  the  purpose,  of  all  the  topographic  materials  collected  in 
the  last  decade,  more  particularly  by  Jovan  Ovijid  and  his  disciples,  JankoTic  and 
others.  It  is  to  be  engraved,  photographed,  and  printed  in  Berlin.  The  baaia 
of  the  work  will  be  the  well-known  general  map  of  Middle  Europe,  on  the  acale  of 
1 ;  200,000,  compiled  by  the  Military  Geographical  Institute  in  Vienna,  only  it  will 
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be  reduced  to  the  scale  of  1 :250,000.  I^e  ihiF,  the  seperate  sheets  will  form 
tnpealums  of  a  polyhedrioal  projection,  Imt,  on  the  other  hand,  will  count  their 
naridiana  from  Greenwich.  The  sonthem  sheets  especially  will  present  new 
material  as  regards  configuration,  tjg.  of  the  Peristeri  mountain,  and  in  the  neighbour- 
hood of  SalonikL  The  Tertioal  configuration  of  the  land  will  be  represented  by 
ooDtonr-lines  100  metres  apart,  and  rendered  further  apparent  to  the  eye  by  the  ud 
of  li^t  hachnring  with  oblique  illumination.  The  map  will  show  much  that  is  new 
in  respect  of  the  distribution  of  settlements,  and  of  nomenclature.  The  large 
placss  in  a  diyision  as  small  as  that  of  the  circle  will,  for  the  first  time,  find 
cartographic  recognition  in  the  new  map.  The  orthography  of  the  names  (which 
will  be  in  Cyrillic  character)  will  throughout  be  determined  by  the  pronunciation 
of  the  local  Slayonic  races.  In  the  delimitation  of  the  yilayets  and  sandjaks,  the 
reoonitraction  efifected  in  Turkey  some  two  years  ago  will,  for  the  first  time,  be 
here  taken  into  account.  All  highways  and  roads  (even  down  to  footpaths),  post- 
offices,  and  telegraph  lines  will  find  a  place.  Places,  moreover,  in  which  there  are 
Seryian  schools  will  be  noted  as  soch.  The  work  is,  in  fact,  especially  intended 
for  the  use  of  such  schools,  as  a  map  of  the  mother  country  (Himatskarte),  no 
less  than  as  a  military  map.  It  will  appear  in  the  course  of  the  present  year,  and 
will  be  published  by  a  union  of  yoong  Serrian  geographers. 

ASIA. 

■r.  Hnntiiigton's  Hew  Expedition.— Mr.  Ellsworth  Huntington  has  set 
out,  accompanied  by  Mr.  R.  L.  Barrett,  on  a  new  expedition  into  the  heart  of  Ada 
for  geographical  research.  The  trayellers,  who  made  a  short  stay  in  England  m, 
mnU  for  the  East,  give  the  following  sketch  of  their  proposed  plans.  The  expedi- 
tion, which  is  under  the  auspices  of  the  Association  of  American  (xeographers,  is 
intended  to  take  two  and  a  half  years,  during  which  occasional  reports  of  progress  will 
be  sent  home.  It  is  hoped  to  study  the  physical  geography  (including  the  conditions 
preyailing  during  the  glacial  epoch)  of  the  Tarim  basin,  with  its  bDrder  of  mountains, 
the  Lob  Nor  and  Tsaidam  regions.  Special  attention  will  also  be  devoted  to  the 
relation  of  the  physical  features  to  the  life  of  the  region,  especially  the  human  life 
and  h'lstory.  The  route  chosen  is  that  through  Kashmir  to  Ehotan,  whence  a 
tour  will  be  made  round  the  borders  of  the  Tarim  basin  via  Eashgar  and  the 
Turfan  depression  to  Lob  Nor,  the  homeward  journey  being  probably  made  by 
way  of  Tsaidam,  Koko  Nor,  and  China. 

The  Popnlation  of  China.— Mr.  W.  W.  Bockhill  has  made  an  inquiry  into 
the  probable  population  of  China,  both  at  various  periods  in  the  past,  as  deducible 
from  Chinese  records,  and  at  the  present  day.  The  paper,  which  appeared  in  the 
5m»(Aaofiiai»  MiKellaneous  Collections  (Quart.  Issue,  47»  Part  3),  has  also  been 
i«ued  as  a  reprint  (Washington,  December,  19C4).  In  the  first  section  the  author 
discussoi  the  bases  of  Chinese  estimates  of  population,  the  number  of  individuals 
included  in  a  household,  and  so  on.  From  a  consideration  of  the  comparative  care 
with  which  various  censuses  were  taken,  and  the  special  causes  operating  as  a 
check  or  otherwise,  he  finds  that  both  in  the  middle  of  the  eighth  and  the  end  of 
the  eleventh  century  the  population  was  not  much  more  than  60,000,000,  at  the 
end  of  the  thirteenth  not  much  in  excess  of  75,000,000,  and  that  during  the 
fifteenth  and  sixteenth  centuries  it  increased  very  slowly.  In  1651,  during  the 
troublous  times  which  accompanied  the  establishment  of  Manchu  supremacy,  it  is 
placed  as  low  as  about  55,000,000,  while  in  1741,  the  census  of  which  year  ia 
thought  by  Mr.  Bockhill  to  have  more  closely  approximated  to  the  truth  than  any 
Buhiequent  ones,  it  was  returned  at  143,000,000— a  figure  probably  in  excess  of  the 
reality.    From  this  time  onwards  the  official  figures  show  the  wildest  fluctuationp, 
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and  froQi  a  careful  €OQHiderdtloii  of  cauBea  tending  in  favour  of,  or  againsti  a 
rapid  increase  of  population  in  this  period,  especially  the  enormouB  number  of 
deaths  ooc^aioDed  bj  droughte  and  other  natural  calami  ties,  as  well  as  by  wara  and 
rebellions,  Mr.  Eockhtll  tbinks  that  the  high  official  eeti mates  are  tar  io  excesa  of 
the  tnilh,  pointiog  out  that,  in  apite  of  the  many  unfa?ourable  conditiouB,  Chiaefie 
eaumeratioDfi  would  hare  ua  believe  the  inoreage  to  be  more  rapid  than  in  the 
most  favoured  couutrles  of  the  world.  In  thia  he  agrees  with  the  late  Mr.  Colbome 
Baber,  whose  viewa,  however,  are  not  alluded  to  in  the  paper.  In  1842  the  popu* 
lation  was  probably  about  250,000,000,  a  figure  which  cauuot  be  greatly  exceeded 
at  the  present  day ;  in  fdct,  Mr.  Bockhill  is  inclined  to  place  it  considerably  under 
270,000,000.  To  the  qtiestion  whether  the  country  is  over-populated,  he  answers 
in  the  negative,  and  even  holds  that  much  of  it  is  capabb  of  supporting  a  greatly 
increased  population,  quoting  in  confirmation  of  this  an  opiaion  of  Mr.  F.  S.  A. 
Bourne. 

AFBIOiu 

The  Bed  of  Lake  Ettkw&  again  filled.— It  will  be  remembered  that 
travellers  who  visited  Lake  Rukwa  during  the  nineties  all  reported  a  great 
shrinkage  in  the  siae  of  the  lake,  which  even  in  the  height  of  the  rainy 
seasou  did  not  appear  to  cover  nearly  the  whole  of  its  former  bed.  From  a 
note  in  a  recent  number  of  Ohhus  (vol.  87,  No.  5,  p,  84),  it  appears  that  the 
water-level  has  lately  risen  so  as  to  once  more  fill  the  whole  area.  According  to 
statements  of  Captain  von  Wangeiiheim,  chief  of  the  Bezirk  of  Bismarckbnr^, 
and  of  the  missionaries  Dromaux  and  Hamberger^  the  rise  in  the  waters  occurred 
In  1903-4,  and  the  lake  now  once  mor<J  bathes  the  site  of  Dr.  Kaydcr^if  grave 
(near  the  north  end  of  the  depression).  It  would  be  possible  to  travel  by  bcjat 
from  the  mission  station  some  10  miles  south  of  this  spot  to  that  on  the  Soogwe,  a 
distance  of  nearly  100  miles.  It  is  hardly  to  b«  supposed  that  this  state  of  things 
will  be  permanently  maintained ^  but  the  facts  quoted  show  that  caution  is  needed 
In  forming  the  conclusioa,  from  isolated  data,  that  a  rapid  aud  progressive  desicca> 
tioQ  of  Central  Africa  is  now  taking  place,  many  ioBtaoces  of  fiuctuations  of  water- 
level  being  probabiy  dne  to  periodic  variations  of  rainfall.  It  would  be  of  interest 
to  obtain  information  regarding  recent  changes  of  level  in  the  other  great  African 
l&kea, 

AMSBieA. 

Altitudes  in  the  Canadian  EookieB.--Mr.  A<  0.  Whe«ler  has  lately,  while 
conducting  a  toj>ographical  survey  of  the  Selkirk  range  for  the  Canadian  Govern- 
ment, experimented  on  the  photographic  determination  of  the  altitude  of  four  of  the 
great  peaks  visible  from  commanding  view  points  in  that  range,  viz.  Muunts  Columbia, 
Bryoe,  Lyell,  and  Forbes,  and  he  gives  the  results  in  ApjalaMa  for  November,  1904» 
Iq  order  to  test  the  reliability  of  the  method  for  the  cumputation  of  altitudes  at  so 
great  distances  (45  to  (jO  miles),  that  of  Chancellor  peak,  which  had  already  heen 
fixed  trigonometrically  at  10,7B0  fe«t,  was  first  determined,  the  mean  obtained 
from  four  ditTerent  views  being  10,751  feet,  or  only  2{}  feet  less  than  the  previously 
obtained  result ;  the  range  of  the  four  results  being  only  44  feet.  In  the  case  of 
the  four  other  peaks,  the  range  was  much  greater — from  235  to  ;J55  feet^ — the 
reaaon  being  the  much  greater  obliquity  of  the  lines  of  sight.  The  mean  values 
obtained  were  as  follows :  Mount  Columbia,  12,740  feet ;  Mount  Bryce,  li,GttG  feet ; 
Mount  Lyell,  11,463  foet^  Mount  Forbes,  12,075  feet»  These  figures  confirm  the 
general  accuracy  of  the  heights  given  by  Prof.  Collie  (Journal,  May,  1903). 

Prof.  Pavifl  on  Glacial  Erosion  in  ColoradOt-— We  last  month  alluded  to 
a  paper  by  Frof,  R,  S.  Tarr  on  certain  valleys  in  Central  New  York,  the  features 
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of  which  seemed,  in  his  opinion,  to  supply  strong  arguments  against  the  glacial 
tntkm  theory.  The  oppodte  view  is  onoe  more  vigoronsly  championed  hy  Prof. 
W.  M.  Davis  in  a  paper  in  Appalaehia  (Boston,  November,  1904),  in  which  he 
describes  his  observations  during  a  visit,  last  July,  to  that  portion  of  the  Sawatch 
range  which  drains  into  Twin  lakes  and  thence  into  the  Arkansas.  The  range  has 
many  summits  over  14,000  feet  high,  the  culminating  point  being  Mount  Elbert, 
whose  domed  summit  reaches  14,436  feet.  During  the  time  spent  on  the  southern 
slopes  of  this  mountain  and  in  the  valley  of  Lake  Greek,  excellent  local  and  general 
views  were  obtained  of  much  of  the  area  once  occupied  by  the  trunk  and  branch 
glaciers  of  the  Twin  lakes  system,  the  broadly  U-shaped  trough  of  Lake  Greek 
having  been  the  channel  once  occupied  by  the  trunk  glacier.  Prof.  Davis'  obeerva- 
tioDS  have  but  confirmed  him  in  his  well-known  views  as  to  the  power  of  an  ice* 
stream  to  deepen  its  valley,  though  it  can  hardly  be  supposed  that  they  woOld 
seem  equally  convincing  to  a  champion  of  the  opposite  view.  As  he  himself  points 
out,  his  case  rests,  not  on  any  immediate  proof  of  the  efficiency  of  glacial  erosion, 
but  on  the  accordance  of  the  consequences  of  the  purely  hypothetical  supposition 
that  glaciers  do  erode,  with  the  facts  of  observation  in  glaciated  mountain  districts. 
It  is  hardly  to  be  contested,  even  by  the  opponents  of  the  theory,  that  the  facts 
obeerved  are  consistent  with  great  erosive  action  on  the  part  of  ice,  could  such  h6 
proved  to  be  a  reality.  But  it  is  surely  permissible  to  postpone  a  definite  ocm* 
elusion  until  it  has  been  shown  that  do  other  agency  could  possibly  be  responsible 
for  those  fiuts.  Prof.  Davis,  of  course,  points  to  the  existence  of  hanging  vallqrs 
— a  typical  example  of  which  was  observed  by  him — in  support  of  his  views,  and 
he  dismisses  as  alike  insufficient  the  explanation  put  forward  by  M.  Ellian,  of 
Grenoble,  that  they  are  due  to  the  protective  action  of  the  branch  glacier;  that  ot 
Mr.  €htfwood,  who  attributes  the  existing  facts  to  a  supposed  tilting  of  the  district ; 
and  that  of  Heine,  who  calls  in  the  greater  erosive  power  of  the  main  than  of  the 
side  stream.  May  it  not  be,  however,  that,  in  some  cases  at  least,  the  discordance 
of  the  two  valleys  may  be  due  to  the  protective  action  of  the  ice,  not  in  the  branch, 
but  in  the  main  valley  ?  For  it  is  conceivable  that  the  side  valleys  may,  under 
special  climatic  conditions,  be  progressing  towards  maturity,  while  the  ice  still 
remains  in  the  main  valley  and  protects  the  lower  portions  of  its  flanks ;  the  upper 
sur&oe  of  the  ice  thus  determining,  for  a  time  at  least,  the  base-level  of  the  branch 
valley.  Prof.  Davis  also  points  out  that  the  Sawatch  range  repeats  the  features  of 
other  glaciated  ranges  in  the  forms  of  its  sharpened  peaks  and  crests,  which  confirm 
Uie  view  of  Richter  that  the  sharpness  of  various  alpine  dents,  aiguilles,  and  Homer 
is  the  result  of  the  encroachment  of  glacial  cirques  upon  formerly  dome-like  moun- 
tains. He  suggests  that  the  frequent  occurrence  of  summits  about  14,000  feet  in 
height  in  the  Rocky  mountains  may  be  due  to  the  destruction  of  loftier  mountains 
by  cirque  encroachment.  Does  not  this,  however,  involve  the  (no  doubt  quite 
legitimate)  supposition  of  a  conservative  action  on  the  part  of  the  glaciers  when  a 
certain  l^el,  determined  by  climatic  control,  is  reached  ? 

Xeelimation  in  the  Arid  Region. — The  Reclamation  Act,  passed  on  June  17, 
1902,  has  been  followed  by  a  striking  amount  of  activity  in  the  direction  of 
surveys  and  projects  for  the  irrigation  of  lands  at  present  desert  for  want  of  water 
A  large  amount  of  interesting  information  on  the  subject  is  contained  in  "  Water- 
Supply  and  Irrigation  Paper,"  No.  93,  of  the  U.S.  G^logical  Survey  (Washington, 
1904),  being  a  report  on  the  Proceedings  of  the  first  Conference  of  Engineers  of 
the  reclamation  service,  held  in  Utah  in  September,  1903.  Some  of  the  most 
Btrikmg  statements  concerning  the  possibilities  in  the  way  of  reclamation  refer  to 
the  state  of  Idaho,  whose  agricultural  development  depends  in  large  measure  on 
the  development  of  irrigation,  the  reclaimable  area  being  at  the  same  time  larger 
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than  ID  any  other  sUto  m  the  arid  belt.  About  65  per  cent,  of  the  surfaoep  or  35 
millioQ  acreB,  is  arid,  and  of  this  arid  area  the  greati?r  part  licg  within  the  banin  of  the 
Soake  river,  which  must  he  drawn  upon  for  any  supply  wliich  may  make  reclama- 
tion possible  in  this  region.  It  has  cut  its  channel  through  the  great  sheet  of  lava  to 
a  depth,  in  places,  of  nearly  lOOO  foet,  ThouBands  of  acres  have  a  fertile  soil  of 
great  depth,  and  could  easily  be  irrigated  if  water  were  brought  to  them  ;  but  the 
magnitude  of  the  undertaking  necessitates  the  adoption  of  schemes  of  compre- 
hensive scope*  The  surveys  already  carried  out  show  the  entire  feasibility  of 
reclaiming  about  600,0<}0  acres  of  desert  land,  while  the  total  area  within  the  state 
which  it  is  thought  practicable  to  irrigate  is  placed  at  three  million  acres.  In  Colo- 
rado too  energetic  Eteps  have  been  taken,  sites  for  storage  reservoirs  having  been 
surveyed  at  points  where  the  valleys  are  broken  and  not  suited  for  agriculture. 
Altogether  at  least  900,000  acres  are  capable  of  being  irrigated  by  this  great  river. 
The  amount  of  silt  carried  down  renders  the  problem  a  difficult,  but  probably 
not  an  insuperable  one.  A  special  project  of  much  interest  ia  one  for  the  diversion 
of  a  portion  of  the  water  of  the  Gunnison,  through  a  tunnel  6  miles  in  length, 
into  the  Incompahgre,  the  valley  of  which  contains  some  150,000  acres  of  moat 
fertile  land,  for  the  irrigation  of  which  the  Incompahgre  itself  is  quite  inadequate. 
This  has  necessitated  the  first  precise  survey  of  the  grand  cafion  of  the  Gunnison, 
fiartly  traversed  by  the  Denver  and  Rio  Grande  railway,  but  of  which  the  deepeat 
part  is  in  a  country  unknown  to  any  except  hunters,  range  riders,  and  exploring 
engineers.  The  survey  has  been  carried  out  since  1900  amid  great  difficulties,  but 
the  result  is  a  valuable  addition  to  geographical  knowledge.  The  river  is  confined 
to  a  channel  never  more  than  SCO  feet  wide  from  one  vertical  wall  to  the  other, 
and  falls  800  feet  in  4  miles.  The  bottom  of  the  main  cailon  is  accessible  at 
intervals,  but  the  river  can  only  be  crossed  at  low  water.  At  the  proposed  dam 
site  it  runs  through  a  narrow  cut  only  40  feet  wide. 

If  egroes  in  the  ITnited  Statei^— According  to  Bulletin  8  of  the  U,S.  Census 
Bureau,  the  negroes  in  the  U.S.  (including  Alaska  and  Hawaii)  numbered,  in  ltK)0, 
'J\  milliouF,  a  larger  number  probably  than  ia  to  bo  found  in  any  other  country 
outside  of  Africa.  The  dark  shade  of  population  deepens  from  north  to  south, 
niue-tenths  of  the  total  negro  population  falling  to  the  south  states,  five-eighths 
to  the  lower  Mississippi  alluvial  region,  while  in  Issaquena  Co.,  Mississippi,  there 
are  fifteen  negroes  to  each  white.  The  centre  of  negro  population,  which  in  1790 
was  in  Dinwiddle  Co,,  Ta.,  has  now  shifted  to  Dekalb  City,  Alabama.  More  than 
half  the  negro  population  live  in  the  coastal  plain  east  of  the  Mississippi  and  in  the 
Piedmont  region.  Whereas  in  the  north  and  west,  negroes  cocatitute  about  one- 
fortietb  of  the  city  and  one-ninetieth  of  the  country  population,  they  constitute 
in  the  soutb  one-tbird  of  the  population,  city  and  country  included.  In  each 
decade  between  1800  and  1840,  negroes  increased  more  rapidly  than  whites,  but 
they  have  since  1840  been  increaaing  less  rapidly.  On  the  other  hand,  in  thirty- 
eight  cities  of  the  United  States  (thirty -three  of  them  outside  the  southern  states), 
with  at  least  100,000  inhabitauts,  the  negroes  increased,  between  1800  aod  1000, 
by  38  per  cent,,  but  the  whites  only  by  32-7  per  cent.  In  the  rest  of  the  country 
the  negro  population  has  increased  only  16'6  per  cent,,  against  18'7  per  cent,  of 
increase  in  the  white  population.  Whereas  the  median  age  of  whites  is  23*4  years, 
that  of  negroes  is  only  19*4,  the  diSereDce  being  connected  with  the  higher  birth  and 
death-rate  of  the  negroes.  As  regards  occupation,  bread-winners,  constituting  37 
per  cent,  of  the  total  white  population  and  34  per  cent,  of  the  southern  wbites, 
make  up  45  per  cent,  of  the  total  negro  population.  Three-fourths  of  the  relatively 
high  percentage  of  negro  bread-wioners  is  accounted  for  by  the  marked  prevaknoe 
of  female  negro  labour,  the  remainder  of  the  account  being  ascribable  to  the  fact 
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tluii  negro  boys  and  negroes  oyer  fifty-five  years  of  age  are  more  generally  engaged 
in  bread-winning  tban  whites  of  corresponding  ages.  Whereas  70  per  cent  of  male 
negro  workers  are  engaged  in  farming,  not  much  more  than  40  per  cent,  of  male 
white  workers  follow  that  calling.  Outside  of  farming,  negroes  are  chiefiy  servants 
and  waiters.  Negro  clergymen  in  1900  numbered  15,528,  an  increase  of  27*7  per 
cent,  on  the  number  in  1890. 

AV8TRALA8IA  AVB  PACIFIO  I8LAVD8. 

BiiooTary  of  Captain  Stnrt's  Biary.— The  interesting  discovery  of  the 
diaiy,  or  rather  of  a  portion  of  the  diary,  kept  by  Captain  Sturt  during  his  attempt 
to  reach  the  centre  of  Australia  in  1844-5,  was  made  last  year  in  South  Australia. 
The  Rev.  John  Blackett,  who  describes  the  circumstances  in  the  Proceedings  of  the 
B.G.S.  of  Australasia  (South  Australian  Branch),  vol.  1, 1904,  received  a  letter 
from  an  unknown  hand,  stating  that  the  diary  was  in  the  possession  of  the  writer, 
whose  futher  had  been  gardener  to  the  explorer  during  his  residence  at  the  Grange. 
When  Captain  Sturt  left  for  England,  Uie  diary  was  left  behind  as  rubbish,  but 
"was  preserved  by  the  gardener*s  wife.  It  is,  unfortunately,  not  complete,  several 
pages  being  missing  both  at  the  beginning  and  end  of  the  book,  but  it  contains  the 
daily  record  of  Sturt's  experiences  from  April  9  to  November  10, 1845.  It  is  thus 
of  interest  as  supplementing  the  account  published  in  Captain  Sturt's  book, '  An 
Expedition  into  Central  Australia,*  in  the  compilation  of  which  it  must  have  been 
naed.  The  diary,  some  extracts  of  which  are  printed  by  Mr.  Blackett,  has  been 
poichased  by  the  Public  Library  of  South  Australia. 

A  Doubtful  Island  in  the  Paoifio.— In  an  article  bearing  this  title  in  the 
NoHontd  Oeographic  Magazine  (December,  1904),  Mr.  J.  D.  Hague  discusses  the 
possible  existence  of  a  small  island  in  the  north-eastern  Pacific,  between  the  coast 
of  Mexico  and  Hawaii,  and  describes  the  various  searches  that  have  been  made  for 
such  an  island  in  this  locality.  It  might  seem  an  impossibility  that  one  could 
exist  without  having  long  ago  been  definitely  discovered,  but  it  is  pointed  out  that 
this  part  of  the  Pacific  (lying  between  16*^  and  19*^  N.,  132°  and  139°  W.)  is 
entirely  off  the  regular  track  of  ships.  Most  of  the  reports  of  the  existence  of  land 
in  this  region  came  from  whalers  in  the  early  part  of  the  nineteenth  century,  and 
among  the  expeditions  sent  in  search  of  the  supposed  islands  or  reefs  were  those  of 
Captain  Beechey  in  the  Blossom  (1827),  and  of  Sir  Edward  Belcher  with  the 
Sulphur  and  Starling  (1837).  The  former  passed  over  the  area  in  question  without 
seeing  any  of  the  usual  signs  of  land,  while  the  latter,  though  making  no  actual 
discovery,  saw  some  indications  {e.g.  the  presence  of  the  frigate  pelican,  etc.)  which 
led  him  to  think  that  some  of  the  reports  had  been  well  founded,  though  the 
position  might  have  been  wrongly  given.  In  1839,  the  Beliefs  one  of  the  vessels  of 
the  United  States  Exploring  Expedition  under  Wilkes,  took  this  route  in  the  hope 
of  settling  the  question,  but,  though  covering  more  than  15°  of  longitude  between 
15°  and  17°  N.,  failed  to  make  any  discovery.  Some  faith  continued  to  be  placed 
in  the  old  reports  until,  in  1899,  the  Fish  Commission  steamer  ^^^ross,  durirg  her 
cruise  with  the  scientific  party  under  Prof.  Agassiz,  traversed  the  doubtful  region 
without  seeing  any  decided  signs  of  land,  while  soundings  gave  depths  of 
2700  fathoms  and  upwards.  In  1902,  however,  indications  of  shoal  water*  were 
observed  by  Captain  Lawless  commanding  the  s.s.  Australia^  of  the  lioe  running 
between  San  Francisco  and  Tahiti,  and  this  again  aroused  an  interest  in  the 
question.  The  writer  of  the  article  under  notice  had  been  deeply  interested  in  the 
fate  of  the  United  States  sloop-of-war  Levant^  which  sailed  in  1860  from  Hawaii 
for  Fimama,  but  met  with  disaster  in  some  unknown  way,  the  only  indication 
of  its  nature  being  afforded  by  wreckage  found  in  Hawaii  in  1861,  which  seemed 
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to  show  that  the  ship  had  heen  broken  in  pieces  on  rocks.  The  statements  of 
Captain  Lawless  encouraged  him  to  approach  the  United  States  Government  on  the 
Babjeict  of  a  further  search,  with  the  result  that  in  May,  1904,  the  Tacoma,  a 
newly  built  cruiser  about  to  make  a  trial  trip  ta  Honolulu  under  the  command  of 
Commander  R.  F.  Nicholson,  was  directed  to  visit  the  locality  and  seek  for  traces 
of  the  lost  Levant,  Mr.  Hague  taking  part  in  the  voyage.  The  result  was  again 
negative,  for  though  the  Tacoma  cruised  over  a  considerable  part  of  the  debatable 
area,  neither  land,  shoals,  nor  signs  of  land  were  seen.  It  is  pointed  out,  however, 
that  the  existence  of  a  reef  or  island  is  not  positively  disproved,  as  there  still 
remains  an  area  of  some  30,000  square  miles  not  traversed  by  any  of  the  search 
expeditions. 

POLAB  BBeion. 

Peary's  Hew  Expedition.— The  Peary  Arctic  Club  of  New  York  City  has 
been  incorporated  for  the  purpose  of  aiding  Commander  Peary  in  his  persistent 
efforts  to  complete  the  geographical  conquest  of  the  large  unknown  area  in  the 
North  Polar  basin,  and  the  members  of  the  club  have  subscribed  more  than  half 
of  the  $150,000  needed  to  build  a  ship  for  the  expedition  and  equip  it  for  the 
voyage,  on  which  it  starts  on  July  1  next  The  vessel,  which  is  to  be  equipped 
with  both  engines  and  sails,  was  to  be  launched  about  March  1,  and  is  the  first 
ever  constructed  in  the  United  States  for  Arctic  discovery. 

The  Erenoll  Antarotio  Expedition. — Some  anxiety  as  to  the  safety  of  Dr. 
Charcot's  expedition,  which,  it  will  be  remembered,  went  south  from  Buenos  Aires 
At  the  «nd  of  1903,  has  been  caused  by  the  return  of  the  Argentine  gunboat 
Uruguay,  which  had  been  sent  in  search  of  the  explorers,  without  having  discovered 
a  traoe  either  of  ship  or  men.  On  making  the  final  start  for  the  Antarctic,  Dr. 
Charcot  drew  up  a  programme  of  his  proceedings,  mentioning  especially  the  points 
at  which  records  of  his  movements  would  be  left,  in  order  to  facilitate  any 
search  that  might  become  necessary  (JourruU,  vol.  28,  p.  262).  One  of  these 
was  Wiencke  island,  at  the  south-west  end  of  Belgica  strait,  and  this  point  was 
reached  by  the  Uruguay  after  an  adventurous  voyage  through  masses  of  heavy 
ice,  but  a  careful  search  revealed  no  record  of  Dr.  Charcot's  movements  or  other 
traoe  of  his  expedition.  The  Argentine  ofBcers  express  the  fear  that  the  Fran^ais 
may  have  been  lost  in  the  great  storm  of  April  4, 1904.  It  does  not  appear,  how- 
ever, that  the  Uruguay  pushed  on  beyond  Wiencke  island  to  the  other  points 
choeen  by  Dr.  Charcot  for  the  deposit  of  records,  the  turning-point  being  placed  by 
the  telegraphic  account  in  64^  57'  S.  It  had  been  Dr.  Charcot's  intention  to  seek 
winter  quarters  considerably  to  the  south  of  this,  so  that,  if  it  had  been  possible  to 
push  on  to  Pitt  or  Adelaide  islands  (two  of  the  other  points  at  which  records  were 
to  have  been  left),  a  junction  might  perhaps  have  been  effected  with  the  French 
party.  It  may,  therefore,  be  hoped  that  the  explorer  may  still  return  north  during 
the  next  month  or  six  weeks^  after  which  time  there  would,  no  doubt,  be  clause  for 
some  disquietude,  as  Dr.  Charcot's  expedition  was  not  equipped  with  a  view  to 
spending  a  second  winter  in  these  regions. 

Setnm  of  Hr.  Mossmann. — News  has  been  received  in  Edinburgh  of  the 
safe  'return  to  Buenos  Aires  of  Mr.  B.  C.  Mossmann,  of  the  Scottish  Antarctic 
Expedition,  who,  it  will  be  remembered,  remained  behind  at  the  meteorological 
station  in  the  South  Orkneys  for  the  purpose  of  continuing  the  observations  during 
a  second  year.    He  has  thus  spent  two  continuous  years  in  the  far  south. 
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XATEllEAnOAL  AVB  PHYBIOAL  OEOORAPET. 

A  Oreat  Globe.— Dr.  Manden  Manson,  cs.,  of  San  Francisco,  has  sent  us 
a  commonication  relating  to  a  globe  on  a  scale  of  1 : 1,000,000  (42  feet  3  inches  in 
diameter).  It  is  to  be  so  mounted  that  the  globe  may  haye  rotatory  motions  in 
three  directions  about  its  centre,  worked  by  electricity.  The  globe  is  to  be  in  a 
building  60  feet  square  and  50  feet  high,  surrounded  on  three  sides  by  galleries. 
The  four^  side  will  open  to  an  amphitheatre.  Here  there  will  be  a  lantern  with 
special  lenses  ground  to  project  on  a  spherical  surface,  and  so  fixed  that  the  axis 
passes  through  the  centre  of  the  globe.  Photographs  of  the  globe,  or  part  of  it, 
will  be  taken  with  a  camera  set  up  on  the  lantern  stand,  and  lantern  slides  show- 
ing the  distributions  of  various  phenomena  will  be  prepared,  and  when  put  into 
the  lantern  the  proper  areas  on  the  globe  will  be  dififerentially  illuminated.  With 
a  proper  arrangement  of  light,  and  the  necessary  movements  of  the  globe,  the 
phenomena  of  day  and  night,  the  seasons,  eclipses,  etc.,  will  be  graphically  illus« 
trated.  This  description  will  recall  Prof,  lieclus's  proposal  for  a  great  globe  {Oeo. 
Journal^  vol.  12,  p.  401),  but  we  believe  that  the  lantern  arrangements  are  new 
and  would  form  a  useful  supplement. 

The  Glacial  Period  in  the  Tropics. — The  study  of  phenomena  dating  from 
the  glacial  epoch  within  the  tropics  is  one  of  quite  recent  date.  But  a  few  years 
back  our  knowledge  of  such  phenomena  was  virtually  non-existent,  but  though 
the  data  so  far  collected  are  still  very  imperfect,  each  year  sees  some  additions  to 
them.  Perhaps  the  most  zealous  worker  in  this  field  has  been  Dr.  Hans  Meyer, 
who  has  lately  extended  his  researches,  begun  on  Mount  Kilimanjaro,  to  the  Andes 
of  Ecuador.  The  material  collected  by  himself  and  other  travellers  justifies  the 
attempt  to  review  it  from  a  comprehensive  standpoint,  and  this  was  done  by  Br. 
Meyer  at  the  meeting  of  German  naturalists  at  Brealau  in  September  last,  in  a 
paper  which  has  been  printed  in  the  Oeographische  Zeitschrift  (1904,  No.  11).  The 
writer  points  out  that  the  only  regions  whence  clata  throwing  light  on  former  more 
extensive  glaciation  in  the  tropics  are  likely  to  be  obtained,  are  the  snowy  mountains 
of  East  Central  Africa,  the  Andes  (with  their  extension  into  Mexico),  and  possibly 
also  New  Guinea,  though  our  knowledge  of  the  highest  mountain  chain  of  the 
island  is  at  present  practically  nil.  Taking  the  two  former  regions  in  turn.  Dr. 
Meyer  discusses  the  present  and  former  levels  both  of  the  nevS  (giving  the  true 
climatic  snow-line)  and  of  the  glaciers  (giving  the  orographical  limit  of  ice).  He 
finds  that  there  is  a  remarkable  general  agreement,  not  only  in  the  existing  levels 
throughout  wide  regions,  but  also  in  the  extent  to  which  they  fell  during  the 
glacial  epoch.  The  general  result  is  to  show  that  in  the  later  glacial  age  the 
troi^cal  mountain  ranges  were  subject  to  an  increased  glaciation,  the  maiima  of 
which  wore,  in  some  localities  at  least,  separated  by  an  inter-glacial  period,  the 
earlier  maximum  being  the  more  pronounced  of  the  two.  The  depression  of  the 
neve-line  during  the  ice  age  may  be  placed  at  about  500-600  metres  (1650-2000 
feet)  within  the  tropics,  the  amount  of  the  difference  increasing  regularly  toward! 
the  poles.  The  conclusion  is  drawn  that  this  symmetrical  arrangement  of  the  line 
of  nev4  over  the  whole  world,  and  the  equality  in  the  extent  of  its  depression 
during  the  ice  age  in  homologous  climatic  zones,  indicate  that  the  glacUl 
phenomena  were  contemporaneoas  over  the  whole  world,  and  disprove  alike  the 
idea  that  former  more  extensive  glaciation  may  have  been  due  to  local  causes,  and 
the  view  that  there  was  an  alternation  bet^reen  the  glaciations  of  the  northdft) 
and  southern  hemispheres.  The  probability  is  that  we  must  rather  ascribe  th6 
phenomena,  with  Briickner,  to  long-period  variations  in  the  amount  of  the  sun^s 
heat. 
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A  New  HoBOlur  for  Captain  Scott* — To  the  list  of  bonours  already  bestowed 
on  Captain  Hcott  in  rccogaitiun  of  bis  acrvices  to  Antarctic  diacovery,  roast  now 
be  added  the  gold  medtl  of  the  Swediah  Geograjihical  Society,  which,  we  are  in- 
formed by  itfi  president,  Dr.  S?en  Hedin,  was  awarded  to  the  explorer  at  a  recent 
meeting* 

The  Successor  to  Eatzel— We  are  pleased  to  learn  that  Prof.  J.  Part«ch  has 
been  chosen  to  fill  the  chair  of  geography  at  Leipzii?,  vacant  by  the  death  of 
Friedrich  Ratssel.  Prof.  Partpch  was  born  on  July  4^  1851,  at  Schreiherha^,  in 
the  Sileaian  Riesengebirge,  and  itudied  philology  under  Herz,  and  history  and 
geography  under  Karl  Neumann,  In  1884  ho  became  ordinary  prcfeaaor  of 
geography  in  the  univerfity  of  Br^slau.  Originally  a  student  of  geography  in  its 
hiatoric  aspect,  he  became  in  time  a  raaater  of  the  subject  aleo  in  relation  to  modern 
natural  Bcience,  and  hla  puhliflhed  works  coincide  with  the  courEc  of  development 
of  his  own  atudiep.  The  chief  of  them  are  as  followa  :  '  Die  Darstellung  Europaa 
in  dem  Geographiachen  Werke  dea  Agrippa  *  (1875) ;  '  Pliysikalisobe  ileographie  von 
Griecbenland  mit  beaonderer  Ruckaicht  auf  das  Altertnm*  (IH8d),  baaed  on  Karl 
Neumann^fl  lectures;  *  Philipp  Cliiver,  der  Begriinder  der  historifchen  Ldnder- 
knnde '  (1 B91) ;  *  Die  Gletscher  der  Vorzeit  in  den  Karpaten  nnd  den  Mtttelgebirgen 
Deuti»cblaada '  (1882) ;  *  Die  Vcrgletscherung  de»  Kiesengeblrges  zur  Eiszeit ' 
(1894).  This  Inat  work  has  been  supplemented  by  inveBtigations  concerning  the 
ice  age  in  the  whole  area  between  the  regions  of  northern  and  of  Alpine  ice, 
published  in  separate  works  aince  1903.  His  mastery  of  geographical  description 
IB  shown  in  hia  monographs  on  the  Ionian  islands  (1888-99),  in  his  *  Schlesien  * 
(Bd.  1,  J896);  and,  last  not  least,  in  his  *  Mittelenropa '  (English  and  (jerman, 
1903-^4), 

BarCE  Toll.— At  the  annual  meeting  of  the  Academy  of  Sciences  at  St. 
Petersburg,  Prof.  S.  T.  Oldenburg,  who  read  the  yearly  report  of  the  Physical 
and  Mathematical  Section  of  the  Academy,  opened  his  address  with  the  following 
words:  *' To-day  I  must  unfortunately  announce,  on  behalf  of  the  Polar  Com- 
mittee, that  the  last  hope  of  seeing  the  valiant  travellers,  Baron  Edward  Toil  and 
F.  G.  Seeber^,  return  to  us  must  be  given  up,  Bdion  Toll  and  his  companiona 
perished  m  the  gloom  of  the  Arctic  nigbt,  on  their  way  across  the  imraenfle,  ever- 
moving  ice-fields,  intersected  by  open  spaces  and  covered  with  high  ice-bummocksi, 
which  float  between  Bennett  island  and  the  archipelago  of  New  Siberia.  New 
victims  have  thus  been  added  to  those  who  have  already  peri  shed  in  the  desire 
to  tear  aside  the  veil  which  bides  the  unknown  pole.  They  have  perished,  but 
they  have  left  ua  a  rich  inheritance  of  varied  and  precious  scientific  materials, 
which,  we  hope,  will  aoon  be  published,  and  will  be  the  best  monument  we  can 
erect  to  their  memory,'* 

The  Invention  of  the  CompasB.— Several  articles  have  of  late  api>eared  in 
Italy  on  this  subject.  It  seems  certain  that  the  needle  was  first  uacd  in  navigation 
by  the  mariners  of  Amalfi  sometime  in  the  eleventh  or  twelfth  centuries  or  a 
little  earlier,  but  the  inventors  are  tinknown.  Last  year  a  paper  was  read  at  the 
Fifth  Italian  Geographical  Congresa  by  Dr*  L.  Poateraro,  of  Naples,  the  chief 
object  being  to  prove  that  the  credit  of  making  the  first  step  in  turning  the 
magnetic  needle  to  practical  purpoaea  is  due  to  Salomone  Ireneo  Pacifico  of  Verona 
(778-B46  A.D.).  A  aomewhat  obscure  epitaph  on  his  tomb  in  the  cathedral  of 
Verona,  in  which  the  inveution  of  a  horohginm  noctumum  is  ascribed  to  him, 
is  Interpreted  by  Dr.  Posteraro  to  mean  that  Pacifico  applied  the  needle  to  a 
amphfon,  a  bowl  carrying  a  gnomon,  which  was  used  aa  a  dial  and  also  frequently 
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ai  an  aximuthal  instrament  In  sunshine  the  instrament  was  Eet  to  the  points 
of  the  compass  by  the  shadow  of  the  gnomon,  and  if  the  direction  of  the  north 
pde  were  ascertained  by  the  magnetic  needle,  it  could  be  used  to  determine  angles 
at  night  If  such  were  the  invention  of  Pacifico,  it  is  the  earliest  known  applica- 
tion of  the  needle  as  a  directive  instrument. 

The  OemiAlL  Ck>lonie8. — The  Foreign  Office  Report  on  the  German  colonies 
for  1902-3  (No.  3296)  (A.nnnal  Series)  quotes  from  the  Imperial  Chancellor's 
Memorandum,  December,  1903,  that,  while  unmistakably  progressing,  the  colonies 
yet  progress  at  a  slower  rate  than  is  desirable.  Outside  East  Africa  and  the 
Oameroons,  labour  continues  a  problem  in  Samoa,  though  it  has  been  met  by  the 
importation  of  Chinese  coolies.  South-West  Africa  has,  of  course,  caused  the 
greatest  anxiety,  and  it  has  been  estimated  that  the  Herero  rebellion  will  in 
the  end  cost  the  imperial  treasury  £2,500,000.  What  with  the  return  of  the 
Boers  to  their  own  country  and  the  departure  of  workmen  engaged  on  the  rail- 
way to  Windhoek  and  the  Swakopmnnd  pier,  the  white  population  on  January  1, 
1903,  was  but  eight  more  than  a  year  earlier,  or  4682  in  all,  including  453 
British,  an  increase  of  one  only.  The  railway  receipts,  1902-3,  were  £44,349, 
the  working  expenses  £66,768,  while  £30,000  has  been  voted  for  repair  of 
the  damage  done  by  the  Hereros.  The  pier,  again,  has  since  its  opening  on 
February  12,  190>%  suffered  so  seriously  from  the  impact  of  the  sea  and  silting  that 
the  Colonial  Press  recurs  to  the  idea  of  the  acquisition  of  Walfish  bay  by  exchange 
or  otherwise.  The  Otavi  railway,  provided  for  in  the  mining  concession,  is  to  run 
direct  from  Swakopmund  to  Otavi  district,  a  length  of  354  miles.  Begun  in  the 
autumn  of  1903,  it  was  to  be  finished  in  two  and  a  half  years,  but  the  work  has 
been  interrupted  by  the  rising.  The  total  trade  of  the  German  colonies,  imports 
and  exports,  in  1902-3,  amounted  to  £3,140,000,  an  increase  of  £344,000  as  com- 
pared with  1901-2,  representing  a  gain  of  more  than  one-third  in  four  years. 
While  the  imports  in  these  four  years  had  risen  by  but  30  per  cent.,  the  exports 
had  increased  by  55  per  cent.  The  total  colonial  trade  during  1902-3  increased, 
moreover,  in  spite  of  the  fact  that,  in  consequence  of  the  cessation  of  large  public 
works,  such  as  harbours  and  railways,  the  imports  on  Government  account  were 
considerably  diminished.  EiauChau  is  specially  dealt  with,  but  as  it  is  the  subject 
of  a  separate  note  (ante,  p.  211),  there  is  the  less  occasion  to  refer  to  it  here. 
Since  its  occnpation  Kiau-Chau  has  cost  the  imperial  treasury  almost  as  much  per 
annum  (£612,000)  as  all  the  other  German  colonies  together,  but  by  way  of  com- 
pensation, the  advance  has  been  most  striking.  To  German  occupation  are  due  an 
excellent  inner  harbour,  a  whole  quarter  of  European  villas,  two  new  Chinese  towns, 
and  a  large  bote).    Its  trade  in  1902-3  was  double  that  of  1901-2. 

A  Photographic  Pocket-book. — Messrs.  Burroughs,  Wellcome  &  Co.  have 
just  published  the  1905  edition  of  their  useful  little  photographic  pocket-book  for 
travellers,  'Welloome*s  Photographic  Exposure  Record  and  Diary.'  In  addition  to 
the  information  generally  given,  which  has  become  familiar  to  many,  and  which 
has  now  been  thoroughly  revised,  several  important  alterations  and  additions  hare 
been  made.  The  monthly  light  tables,  hitherto  printed  amongst  the  diary  tables^ 
are  now  transferred  to  a  special  section  at  the  end  of  the  book.  They  are  so 
arranged  that  light  tables  face  the  exposure  calculator.  As  each  month  goes  by 
its  light  table  is  removed,  like  the  leaves  of  a  calendar,  and  the  light  table  for  the 
following  month  is  in  its  place.  By  this  arrangement  the  opening  of  the  book  at  the 
end  gives  at  a  glance  on  the  left-hand  page  the  light  value  for  the  time  of  year, 
day,  hour,  and  atmospheric  condition,  whilst  a  single  turn  of  the  scale  of  the 
oakmlator  on  the  right-hand  side  settles  what  exposure  to  give  for  any  subject  and 
with  any  plate.    Other  improvements  have  been  made  in  the  diary,  and  more  space 
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IB  given  for  each  record.  The  article  on  exposare  gives  complete  inatructiona  for 
uaing  the  calculator  provided,  and  thoae  deairoua  of  obtaining  information  on  the 
anbject  of  exposure  generally  cannot  do  better  than  carefully  read  thia  chapter. 


MEETINGS  OF  THE  ROTAL  OEOORAPHICAL  SOCIETT, 
SESSION  1904-1905. 

Sixth  Meeting,  February  13, 1905.— Colonel  Sir  T.  II.  Holdich,  k.c.i.k.,  etc., 
Vice-President,  in  the  Chair. 

Electionb.— Liew^  Robert  Corbett  Bayldon,  B.N,;  Colonel  W.  B.  Capper, 
Director  of  Military  Education,  India;  Thomas  Oarby  Davey,  F.O.S.;  halph 
Jackson  Davies-Colley ;  Bobert  Wilfred  Hannam ;  C.  A.  W.  Monckton  ;  Joseph 
David  Dallin  Paul,  M.A, ;  Captain  Lee  Oliver  Fitzmaurice  Stack ;  Alexander 
Taylor;  Henry  Franklin  Veo, 

The  paper  read  waa : — 

••The  Geographical  Reaolta  of  the  Tibet  Mission."  By  Sir  Frank  Young- 
huaband,  k.c.i«e. 
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AddOiona  to  the  Lihrary. 
Br  BDWABD  HBAWOOD,  MA.,  Lfbrairian,  R.G.8. 

The  following  abbieviationa  of  nomia  and  the  a^jectivea  derived  from  them  are 
•employed  to  indicate  the  aonroe  of  artidea  from  other  publloationa.  Geographical 
namea  are  in  each  oaae  written  in  fall : — 


A.  a  Academy,  Academie,  Akadiwnie. 
Ahh.  =  Abhandlmigeii. 

Abil  =  An'^al'y,  Annti^fif^  Annalen. 

B.  s  BoUetin,  BoUettino,  Boletim. 
Ool.  =  GoloDlea. 

Oom.  =  Oommeroe. 

O.  B.  =  Gomptea  Bendna. 

E.  =  Erdknnde. 

G.  s  Geography,  G^ographie,  Geografla. 

Gea.  =  Geaellflohaft 

L  B  Inatitute,  Inatitation. 

iMf  slireatiya. 

J.  =  Joomal. 

Jb.  =  Jahrbnoh. 

k.  iL  k.  =  kaiaerlioh  mad  kSniglioh. 

M.  s  Mitteilongen. 


Blag.  =  Magaiiiie. 

Mem.  (M^.)  =.Memoira,  M6noirea. 

Met.  (m^t)  =  Meteorological,  etc. 

P.  =  Prooeedinga. 

B.  =  Boyal. 

Bev.  (Biv.)  =  Beview,  Bevoe,  Bivista. 

S.  B  Society,  8od€t^,  Selakab. 

So.  =  8oienoe(8). 

Sitsb.  =  Sitsongaberioht 

T.  =  Tranaaotiona. 

Ta.  =  T^daohrift,  Tidakrlft. 

V.  =  Yerein. 

Verb.  =  Yerhandlongen. 

W.  s  Wiaaenaohaft,  and  oomponnda. 

Z.  =  Zeitaohrlft. 

Zap.  =  ZapiakL 


On  aoooont  of  the  ambiroity  of  the  worda  oeiavo,  muarto,  etc.,  the  aiie  of  hooka  in 
the  liat  below  ia  denoted  by  &e  length  and  breadth  of  the  cover  in  inohea  to  the  neareat 
balf-inoh.    Theaiieof  the/oiimaiia  10  x  6). 

A  aalaation  of  the  worka  in  thia  liat  will  ba  notiaad  alaawhara  in  the  <*  JonmaL" 

EITBOPE. 
Alpa.  G.Z.  10(1904):  569-578.  Brttckner. 

Die  Eiszeiten  in  den  Alpen.     Yon  Prof.  Dr.  E.  Bruckner. 

Alpa.  VMrieljahrs.  Xatur/arsch.  Oe$.  Zurich  49  (1904) :  159-170.  BolUor. 

Die  Entstehnng  der  Molasse  anf  tier  Nordaeite  der  Alpen.    Yon  L.  RoUier. 
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M|t.  BoiBttt. 

AcroM  the  Great  Saint  Bernard.    The  Modea  of  Xatare  and  the  Manneia  of  Man. 

By  A.  B.  Sennett.    London :  Bemroee  &  Sons,  1904.    Size  81x5),  pp.  xvi.,  444, 

and  100.    lUudratunu,    Price  68.  fiet,    PretenUd  by  the  PMithen, 

Will  no  donbt  eerre  its  purpose  of  putting  before  stay-at-home  readers  an  agreeable' 

picture  of  Alpine  scenery  and  Swiss  life.    Some  altempt  at  instruction  on  the  natural 

phenomena  of  mountain  regions,  in  popular  form,  is  also  made.    We  notioe  that  the 

a^zthor  appears  to  hare  no  doubt  that  Hannibal's  crossing  was  by  the  great  St.  Bernard. 

BalUs  Baa— Tisharias.  Petersen  and  Others. 

Contea  Perm.  Intemai,  Explor,  Mer.  PM.  Circofudanee,  No.  18a  (1904) :  pp.  58.  " 
Die  Ostsee-Fischerei  in  ihrer  jetzigen  Lage  (Erster  Toil).  I.  Uebersicht  fiber  die 
Seefischerei  in  den  diniBohen  Oewftssem  innerhalb  Skagens  im  Auftrag  yon 
Br.  0.  G.  J.  Petersen  bearbeitet  von  A.  Otterstrom.  II.  Uebersicht  iiber  die 
Seefischerei  Sohwedens  an  den  sfid-  und  ostlichen  Kfisten  dieses  Landes  bearbeitet 
yon  Dr.  F.  O^bom  und  A.  WoUebiek.     With  Map$  aiui  Plates. 

Belgium.  B.8.R.  Beige  Q.  28  (1904) :  206-224,  295-310,  358-378.  Conut. 

Excursions  de  g<k»graphie  physique  en  Fiandrc  et  en  Uainaut.    Par  J.  Qoraet. 

Vranoa.    Quetttone  Dipt  18  (1904) :  1-10, 91-105, 160-178, 220-234, 273-287.    Laffltte. 

L'expansion  ^conomique  de  la  France.     Par  Prof.  L.  Laffltte.     With  Maps  and 

Plane. 

Takes  the  various  regions  in  turn  and  discusses  the  present  conditions  and  proposed 
development  of  lines  of  oommuDicatious  and  the  like. 

Franea.  La  O.,  B.S.G,  Paris  10  (1904);  287-294.  Mougln. 

Les  poches  intra^laciaires  <iu  Glacier  de  Tete-Rousse.     Par  P.  Moagin.     With 
Mape  and  lUuetratione. 

Fraaaa— Brittany.  Tour  du  Monde  10  (1904) :  400-492.  Oai&oy. 

La  Bretagne  da  Sud.     Par  G.  Geffrey.     With  lUuetratione. 

Fnaaa— BritUny.  Ann.  G.  18  (1904) :  206-309.  Bobart. 

La  density  de  la,  population  en  Bretagne  calcuMe  par  zones  d'e'gal  eloignement 
de  la  iner.    Par  K.  Robert.     Wtth  Map. 

Fraaaa— Oortiea.  Ann.  Q.  18  (1904):  334-347.  Yanutbergha. 

La  Gorse,  e'tude  de  geographic  humaine.     Par  H.  Vanutberghe. 

Fraaea— Hautes  Alpes.  C.  Ed.  189  (1904) :  434-436.  Martal. 

Sur  VOucane  de  Chabrieres  (Hautes- Alpes)  et  Vorigine  des  lapiaz.     Note  de  E.  A. 

Kartel. 

The  subject  of  this  note  is  a  field  of  **  karren  "  defined  by  two  series  of  intersecting 
ebasms,  the  characteristics  of  which  seem  to  confirm  ^I.  MarteFs  views  on  the  origin 
of  such  features  (of.  Journal^  vol.  21,  p.  328). 

Oaraany.  M.  V.  Erdh.  Halle  a.  S.  (1904) :  1-53.  Garbing. 

Die  Passe  des  Thfiringerwaldes  in   ihrer  Bedeutung  fiir  den  innerdeutschen 
Yerkehr  und  das  deutsche  Strassennetz.     Von  W.  Garbing.     With  Map. 

Gsrmaay.  M.  V.  Enlk.  Halle  a.  8.  (1904) :  79-83.  Halb&ss. 

Ueber  Einsturzbeoken  am  Siidrand  des  llarzes.     Yon  Prof.  Dr.  W.  Halbfass. 
WUh  Map«. 

Oarmaaj.  \aturw.  Wocltenachri/t  ^  (IdOi) :  865-871.  Btllla. 

Die  g^loffi^chen  Linien  im  Landschaftsbilde  Mittcldeutschlands.     Von  Dr.  H. 
SUlle.     With  Sketch-map. 

Osraaay.  Z.  Gee.  Erdh.  Berlin  (1904):  651  659.  Ule. 

Alter  und  Entsteliung  des  Wiirm-Secs.    Von  Prof.  Dr.  W.  Ule.     With  Map». 
See  note  in  the  Monthly  Record  for  February  (p.  210). 

Germany—Historioal.  Detlafsen. 

Die  Entdeokung  des  germanischen  Nordens  im  Altortum.  Von  D.  Detlefsen. 
(Qnellen  und  ForachuDgeo  zur  alten  Geschiclite  und  (veographie,  herausgegebeu 
von  W.  Sieglin,  Heft  8.)  Berlin:  Weidmannsche  Buchhandlung,  1904.  Size 
10  X  6},  pp.  66. 
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G«nMUiy--Pom«raiiU.    Pelermanni  M.  00  (1904):  253-259.  Ealbfiun. 

Weitere  Beitrage  zar  Kenntnif  der  pommertohen  Seon.  Von  Prof.  Dr.  W. 
HalbfiEMB.     With  Map: 

Ctormanj— Thflringerwald.    M.  V,  Erdk.  HdOe  a.  8.  (1904) :  8d-90.  eerbing. 

Die  Yerbreitnng  dee  Loiba-Nameni  im  Thftringerwald.    Yon  L.  Garbing. 
Defines  the  area  oyer  wbioh  traces  of  the  old  name  ''Loiba"  for  the  Thiiringer- 
wald  are  still  met  with  in  plaoe-uames,  as  well  as  the  period  during  which  it  appears 
in  literature. 

Germany— Waterways.    Contemporary  Bev,  86  (1904) :  778-797.  Eltibaeher. 

The  Lesson  of  the  German  Waterways.    By  O.  Eltzbaoher. 

HoUtad.        Tijds.  K,  Ned.  Aard.  QenooU,  Amsterdam  21  (1904) :  941-972.         Bniyn. 
Proeye  yan  yerklaring  der  temperatnnr-anomalieSn  in  den  St.  Pietersbcrg  bij 
Maastricht.    Door  F.  de  Bmyn,  s.j. 

Holland.     TiJds,  K.  Ned.  Aard.  OenooU.  AmUerdam  21  (1904) :  1080-1089.  

De  Utrechtsoh-Noordhollandsohe  Yeoht.    Door  A.  A.  B. 

The  Yeoht  is  part  riyer,  part  basin,  and  was  originally  a  side  branch  of  the  Bhine. 
Holland— Hydrology.    K.A.W,  AmsUrdam,  P.  Sec.  Set,  6  (1904):  738-760.  Dnbois. 

Facts  leading  to  trace  out  the  motion  and  the  origin  of  the  underground  water  in 

our  sea-proyinces.    By  Prof.  E.  Dubois. 

HoUind^Plaoe-names.  Xem. 

Tijd$,  K.  Ned.  Aard.  OenooU.  Amderdam  31  (1904):  773-786. 
lets  oyer  de  oudstbekende  aardrijkskundige  namen  in  Ncderland.    Door  Prof. 
Dr.  H.  Kern. 

Italy— Sidly.  Sladen. 

Sicily,  the  new  Winter  Resort,  an  EncyclopsBdia  of  Sicily.  By  Douglas  Sladen. 
Lonclon :  Methuen  &  Oo.,  [1905].  Size  8  X  5}.  pp.  xziy.  and  616.  Map  and  lUw- 
trations.    Price  5t.  net.    Pre$ented  by  the  Author. 

Vnitad  Kingdom— Goodwin  Bands.  Gattle. 

Memorials  of   the  Goodwin    Sands,  and  their   Surroundings,  Legendary   and 
Historical.    By  G.  B.  (Httia    London  :  J.  J.  Keliher  &  Co.,  1904.    Size  8x5}, 
pp.  xyi.  and  298.    Map$y  Charte^  and  llluUraiions. 
Describes  in  an  interesting  way  the  present  features,  past  chauges,  and  historical 

associations  of  the  region  of  the  Goodwin  Sands,  with  notes  on  yarious  schemes  set  on 

foot  in  the  interest  of  safe  nayigation. 

Vnitad  Kingdom— Wales.  Pritehari. 

Gardigan  Priory  in  the  Olden  Days.  By  Emily  M.  Pritohard.  (Olwen  Powys.) 
London :  W.  Heinemann,  1904.  Size  10}  x  8,  pp.  xiy.  and  168.  Map  and  IUu$- 
trations.    Presented  by  the  Author. 

This  work  is  evidently  the  outcome  of  much  careful  study  of  old  records.  Its 
interest  is  mainly  antiquarian,  but  it  includes  the  reproduction  of  Bloeu's  map  of 
Cardiganshire,  made  from  a  copy  which,  Uie  author  writes,  seems  to  be  aa  earlier 
impression  than  those  usually  found  in  the  *  Atlas.'  The  representation  of  Cardigan 
priory  church  (of  which  an  enlargement  is  given)  lends  her  to  suppose,  from  its 
resemblance  to  descriptions  of  the  church  as  it  existed  in  the  sixteenth  century,  that 
the  draughtsman  was  possessed  of  local  knowledge.  From  what  we  know  of  the  care 
taken  by  Blaeu  in  the  collection  of  his  materia^  this  is  quite  possible,  bat  it  is  to  be 
remarked  that  the  representations  of  cities  with  their  churches  show  a  great  general 
resemblance  throughout  the  atlas,  while  the  one  in  question  differs  considerably  from 
the  drawing  of  Cardigan  in  Speed's  atlas  at  a  somewhat  earlier  date. 

ASIA. 

China.  Globus  86  (1904) :  217-218.  Beitsenstein. 

Die  Silberinsel  bei  Chinkiang.  Von  Frh.  v.  BeitzenHtein.  With  Maps  and 
lUustraiion. 

China.  Brown. 

From  Tientsin  to  Peking  with  the  Allied  Forces.  By  the  Rev.  F.  Brown. 
London :  C.  H.  Kelly,  1902.  Size  7^  X  5.  pp.  12G.  Illustrations.  Price  Is.  M. 
Presented  by  the  Author. 
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Yom  Omi  bis  l^amo.    Waadoningen  an  der  Grenson  Ton  China,  Tibet  und  Birma. 

Yon  lio.  H.  Haokmann.    Halle  a.  S:  Gebaiier-Sohwetaohke,  1905.     Siie  9x7, 

pp.  382.    Mapi  and  lUuttraiiotu.    Prict  St. 

The  author  made  the  joameY  from  Ta^ien-lu  to  Bhamo  by  routes  through  aouth- 
weit  Se-chnan,  differing  ■omewhat  from  those  of  Baber,  Hosie,  Jack,  and  others.  The 
hock  is  illustrated  in  a  somewhat  novel  fashion,  the  margins  being  occapled  by  sketches 
of  Tarions  kinds,  which,  though  at  first  sight  appearing  somewhat  fanciful,  are  said  to 
all  represent  actual  objects  or  scenes  of  tho  country  passed  through.  The  map  is 
roughly  drawn,  and  the  courses  of  the  rivers  are  not  always  shown  with  accuracy. 

GUsa.  Hourst. 

Seoonde  Mission  Hourst.  Dans  les  rapides  du  Fleuye  Bleu.   Voyage  de  la  Premise 
Ganonnl^re  Fraa9aise  sur  le  haut  Yang-Tse-Kiang,  par  te  Lt.  ae  Yaisseau  Hourst 
Preface  de  M.  Jules  Lemaitre.    Paris :  Plon-Nourrit  et  Cie.,  1904.    Size  9x6, 
pp.  368.     Map  amd  IBudratioM,    Price  7f.  ed. 
A  popular  account,  by  the  well-known  explorer  of  the  Niger,  of  the  survey  work  on 

the  Yangtse,  of  which  some  account  was  given  in  the  Journal  for  August,  1903  (vol.  92, 

p.  211). 

Okiair- Seehuan.  La  O.,  B.&G.  Pari$  10  (1904) :  317-320.  d'Anty. 

Explorations  dans  le  Sseu-Tch'oaan.    Par  P.  Bons  d*Anty. 
See  note  in  the  Monthly  Record  for  February  (p.  211). 
China— BhantOBg.  Petermanns  M,  60  (1904) :  251-253.  Ani. 

Aus  dem  zentralen  Gebirgsland  der  Provinz  Scbantung.    Yon  W.  An2.     With 

Map. 

Chiaa-^niaBtung.  Z.  Kohtiiaipolitik  6  (1904):  570-667.  Bsrensmaiui. 

Wirtschaftsgeographie  Schantungs  unter  besonderer  Beriioksichtigning  des  Kiau- 

tsehougebiets.    Yon  Dr.  Berensmann. 
Noticed  in  the  Monthly  Record  for  February  (p.  211). 
GMna — ^Yunnan.  ConrtsUamont. 

Gervais  Gourtellemont.     Voyage  au  Yunnan.     Paris  :  Plon-Nourrit  et  Cic.,  1904. 

Size  7|  X  5,  pp.  xiv.  and  298.     Map  and  IHutiraUoru.    Price  38. 
The  journey  was  alluded  to  in  the  December  number  (vol.  24,  p.  676).     The  book  is 
well  illustrated  from  photographs,  and  besides  a  small  outline-map  of  Indo-China,  there 
is  a  sketch  of  the  bend  of  the  Yangtse  near  Li-kiang. 

Ohiasse  Empire — Tibet.  Candler. 

The  Unveiling  of  Lhasa.    By  E.  Candler.    Second  Impression.  London :  E.  Arnold, 

1905.     Size  9i  x  6,  pp.  xvi.  and  304.     Map  and  IHuttrations.  Price  15«.  net.    Pr&- 
tented  by  the  PMisher. 

e^am»  Smpire— Tibet  

East  India  (Tibet).    Further  Papers  relating  to  Tibet.    No.  IIL    London  :  Wyman 
&  Sons,  1905.    [Cd.  2370.]    Size  13  x  SJ,  pp.  xxvi.  and  278.    Price  2t.  5d. 

CUssie  Impure— Tibet.     Tour  du  Monde  10  (1904) :  217-240.  Kaneimof. 

Trois  voyam  k  Lhassa  (1898-1901).    Par  O.  Narzounof,  p^lerin  Kalmouk.     With 
Map  and  Au»tration$. 

iMtmiAsiA.  BeUte. 

Der  Kriegsschauplatz  in  Ostasien.     Geographisohe  Beschreibung  und  Wiirdigung. 
Yon  Major  J.  Schon.    Zweite  Auflage.    Berlin  und  Leipzig :  F.  Luckhardt,  1904. 
Size  9}  X  6},  pp.  310.    Map$,    Price  5s. 
A  detailed  geographical  description  of  the  present  theatre  of  war. 

India.  Gore. 

Survey  of  India.    Professional  Paper — No.  1  (second  edition).    On  the  Proiection 
for  a  map  of  India  and  adjacent  Countries  on  the  scale  of  1 :  1,000,000.   By  Golonel 
St.  a.  G.  Gore,  c.s.l     Dehra  Dan,  1903.    Size  11  x  8},  pp.  10.    Index  Map. 
Describes  the  modified  secant  conical  projection  which  it  has  now  been  decided  to 

use  instead  of  the  ordinary  one  orig^inally  proposed. 

Ittdisr-Baltistan.  M.K.K.G.  Qe$.  Wien  47  (1904) :  247-260.  Pfiuml. 

Yon  meiner  Reise  zum  K,  in  den  Bergen  Baltistans.    Yon  Dr.  H.  Pfiuml. 
The  writer  wss  a  member  of  the  Eckenstein  expedition. 
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XnAitr-Jaamn.         Mem.  OtcHog.  8urv.  India  82  (1904) :  189-263.  Simpion. 

Beport  on  the  Jammn  Goal-fields.   By  B.  B.  Simpsoa,  b.so.    With  Map  and  Flaiet. 
Se«  note  in  the  February  number  (p.  210). 

India— Kashmir.     Beoords  Qeolog.  8urv.  India  81  (1904) :  142-161.  Oldham. 

Note  on  the  Glaoiation  and  Hifltory  of  the  Bind  Valley,  Kashmir.  By  B.  D. 
Oldham.     WUh  Plaie$, 

India— Mount  ET«mt        .    Nature  71  (1904) :  42>46.  Bnrrard. 

Monnt  Everest :  the  story  Of  a  long  Oontroyersy.    By  Major  8.  G.  Bnrrard,  f.b.s. 
A  brief  reply  by  Mr.  Freshfield  appeared  in  the  next  number  of  Nature. 

India— Seiimologj.    Metn.  Oeplog.  8urv.  India  86  (Pt.  3)  (1904):  pp.  42.  Ballore. 

The  Seismic  Phenomena  in  British  India,  and  their  oonnection  with  its  Geology 
By  Gount  F.  de  Monteesus  de  Ballore.     WOh  Mape. 

Japan.  Sladan  and  Lorim«r. 

Moro  Queer  Things  about  Japan.  By  D.  Bladen  and  N.  Lorimer.  To  which  are 
added  **The  Letters  of  Will  Adams,"  written  from  Japan,  1611-1617,  reprinted  by 
special  permission  from  the  papers  of  the  Hakluvt  Society;  and  '*A  Life  of 
liapoleon,'*  written  and  illustrated  by  Japanese  lu  the  first  half  of  the  nineteenth 
century.      London:  A.   Trehemo  &  Co.,  1904.      Size  9  x  6,  pp.   xl.   and  484. 

P  UluitratUms.    Preeented  hy  the  PMishcn, 

A7BI0A. 
British  West  Afriea.  George. 

The  Bise  of  British  West  Africa,  comprising  the  early  hintory  of  the  Gidony  of 
Sierra  Leone,  the  Gambia,  Lagos,  Gold  (joast,  etc.  With  a  brief  account  of  Glimato, 
the  Growth  of  Education,  Gommeroe,  and  Beligion,  and  a  comprehensi?e  history 
of  the  Bananas  and  Banco  Islands  and  sketches  of  the  constitution.  By  G.  George. . 
London :  Houlston  &  Sons,  1903.  Sice  9x6,  pp.  x.  and  468.  Price  128.  net. 
Pretented  hy  the  Publishers.    [To  be  reviewed.] 

East  Africa.  Z.  Gee.  Erdk.  Berlin  (1904)  :  522-523.  Uhlig. 

Yon  der  Ostafrikanischeu  Expedition  der  Qtto  Winter-Stiftung.    Mitteilung  dcs 

Loiters  der  Expedition,  Prof.  Dr.  (.-.  Ubli^. 
CT.  note  in  the  January  number  (p.  92). 
East  Africa— Enropa  Island.    Z.  Gee.  Erdk.  Berlin  (1901) :  426-451.  Yoeltikow. 

Berichte  liber  eine  Beiso  naoh  Ost-Afrika  zur  Untersuohung  der  Bildung  und 

des  Aofbaues  der  Biffe  und  Inseln  des  westlichen  Indischen  Ozeans.    Von  Prof. 

Dr.  A.  Voeltzkow.    V.  Europa-Insel.    With  Map.    Also  separate  copy,  presented  by 

the  AtUhor. 

Egypt.  Oarstin. 

Public  Works  Ministry.     Beport  upon  the  Administration  of  the  Publio  Works 

Department  in  Egypt  for  1903.    By  Sir  W.  Garstin,  g.o.m.g.  Cairo,  1904.    Size 

11  X  7^,  pp.  430.    Plans  and  Diagrams. 
Egypt.  Z.  Oes.  Erdk,  Berlin  (1904) :  574-593.  Schwdnf  orth. 

Die  Umgegcnd  von  Scbaghab  und  el-Kab  (Ober-Agypten).  Von  Prof.  Dr.  G. 

Schweinfurth.     With  Maps  and  Illustrations.  , 

Egypt— Anthropology.  Chantre. 

Becherohes  anthropolo^iques  dans  TAfrique  Orientale :  l^gypte.  Par  E.  Chantro. 
liyon  :  A.  Bey  &  Cie.,  1904.  Size  15  X  11  J,  pp.  xviii.  and  318.  Illustrations.  Pre- 
sented by  the  Author.    [To  be  reviewed.] 

Egypt— Anthropology.  Chantre. 

Sooi^t^  d*Anthropologie  de  Lyon.  Lcs  Soudonais  orientaux  emigres  en  Kgyptc. 
Esquisse  ethnographique  et  anthropom^trique.  Pur  E.  Chuntre.  Lyon  :  A.  Bey 
&  Cie.,  1904.    Size  9x6,  pp.  48.     lUustrations. 

Eritrea.  VEsploraz.  Com.  19  (1904)  :  232-241.  Belloni. 

Da  Barentu  al  Setit,  c  a  Godofelassi.     Note  di  viaggio.    Tenente  G.  Belloni. 
Eritrea.  Kaiser. 

Die  Kolonie  Eritrea  und  ihre  Besiedelung  durch  die  Italiener.     Von  A.  Kaiser. 

(Separatabdruck  aus  den  **  Mitteilnngen  der  ostschweizerischen   geographisch- 

commerzielleu  Gesellscbaft  St.  Gallon,"  1904.)    Size  9  x  6J,  pp.  20. 


eiOQRAPHICAL  UTIRATITRI  OF  THK  MONTH.         341 

Vrinth  WmI  AMm.  Bev.  Colon.  (19(H) :  141-U3.  BespU^M . 

Deoonvcrte  des  raines  do  Konkiya,  rapport  du  lieutonaat  DosplagocB. 

See  note  in  the  Monthly  Heoord  for  February  (p.  215). 
e«raimA  Btst  Afriea.    Deutmih.  KoloniaWlaU  16  (1904) :  527-533.  SehleiniU. 

Bericht  dea  HanptmannB  Freiherm  v.  Schleinits  Qber  seine  Reisc  darch  das  Mas- 
aaigebiet  von  Ikoma  bia  zum  ostafrikanischcn  Graben  im  Marz  1904.     With  Map. 

Journey  thiongh  the  districts  nortli  of  Lake  Eyassi. 
eermaa  Satt  Africa.  Dmd9eh.  KoIonialblaU  16  (1901) :  533-535.  

Der  Ban  der  Strasae  Niaoaa— Tanganjika. 

Describes  the  road  now  being  made  through  German  territory  between  Nyasa  and 
Tangmnyika. 
Gold  Coast.  /.  African  8,  4  (1904) :  1-43.  Nathan. 

The  Gold  Coaat  at  the  end  of  the  Seventec^nth  Century  nnder  the  Danes  and 

Dntoh.     With  lUwtration.      Historical  Chart  of  the  Gold  Coast  and  A«hanti. 

By  Major  Sir  M.  Nathan,  k.o  m.o. 
Italian  ScmaU  Coast.         UE^porox.  Com.  19  (1904) :  305-313.  Vigont 

Per  il  Benadir.    P.  Vigoni. 
Xoroooo.  ilrcAtv.  Jtfarocatfief  1  (1904):  301-3G5.  Btsnier. 

G^graphie  ancienne  du  Maroc  (Manre'tanie  Tingitane).     Par  M.  Besnier.     With 

Map. 
Moroeoo.  JrcAtV.  3farocatffe8  2  (1904):  1-99.  Salmon. 

Esaai  sor  Thistoire  politique  du  nord-marooain.    Par  G.  Salmon. 
Natal  and  Znloland.  Anderson. 

Natal.    Suiveyor-Generurs  Dt  partment.    Sioond  Report  of  the  Geological  Survey 

of  Natal  and  Zolulaod.     By  W.  Anderson,  GoTcrnmcnt  Geologist.    London: 

West,  Newman  &  Co.,  1901.    Size  12  x  8},  pp.  170.     Maps  and  Plates.    Praented 

by  the  Geologieai  Survey  of  Natal. 
Kgcria.  Partridge. 

Qfon  River  Natives,  bein^  some  notes  on  the  primitive  Pu^^ans  of  Obnbara  Hill 

District,   Southern   Nigeria,   iooludiu}?  a   defcriptioa  of  the   circles  of  upright 

scalptured  stones  on   the  left  bank  of  the  Aweyong  River.     By  C.  Pariridge. 

London:  Hutchinson  &  CV>.,    1905.     Size  9  x  6,  pp.  x\i.   and  332.    Maps  and 

lUuttration$.     Price  12«.  6d.  net.     Presented  by  the  PvhlUhn. 
Misoellaneons  notes  on  the  people  of  a  district  about  whicli  very  little  has  hitherto 
been  written.    The  numerous  photographs  will  bo  valuable  to  ethnulogists. 

Vorth-Sast  Africa.  La  G.,  B.S.G.  Paris  10  (1904) :  295-299.  

Les  oommunications  entre  Djibouti  et  Addis-Abebi.      With  Map  and  Profile. 
Bliodssia.  P.  Bhodeeia  8ci.  Attoe.  3  (1901) :  5-28.  Hall  and  Veal. 

Architecture  and  Construction  of  Ancient  Ruins  in  Rhodesia.    By  R.  M.  Hall  and 

W.  G.  NeaL 
BhodssU.  P.  Rhodesia  8ei.  Assoc.  1  (1899-1900)  :  7-9.  Molynonz. 

Notes  on  some  Rock  Paintings  in  the  Tali  District.    By  A.  J.  C.  Molyneux.    With 

Plaies. 
Bhodssia— Climate.        P.  Rhodesia  Sei.  Assoc.  2  (1901) :  48-53.  Kioot 

Some  features  of  onr  climate.    By  Rev.  F.  Nicot,  8. j. 
Bhod«sla~Hot  Springs.    P.  lihodesia  Sei.  Assoc.  8  (1902)  :  9-20.  Fergnion 

The  Geysers  or  Hot  Springs  of  the  Zambesi  and  Kafuc  Valleys.    By  D.  Ferguson. 
Bhcddsia— Bains.     P.  Rhodesia  Sei.  Assoc.  1  (1899-1900):  11-18.  White. 

On  the  Kharoi  Ruins,  near  Bulawayo.     By  F.  White.     With  Plat&f. 
SomalUand.  J.  African  S.  4  (1904)  :  91-108.  Kirk. 

The  Yibira  and  Midprkns  of  SomalUand,  their  traditions  and  dialects.     By  Lieut. 

J.  W.  C.  Kirk. 
Soifh  Africa.  Henkel. 

Hlstoi^,  Resources  and  Productions  of  the  country  between  Cape  Colony  and  Natal, 

or  Kanraria  Proper,  now  called  the  Native  or  Transkeian  Territories.     Compiled 

and  illustrated  by  C.  ('.  Henkel,  j.p.     Hamburg;    London:   Effingham  Wilson, 

1903.     Size  10}  x  7},  pp.  124.     Map  and  Illustrations. 
The  author  was  formerly  con8ervat<»r  of  forests  in  the  Transkeian  territories. 
No.  IIL— March.  1905.]  2  a 
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Sudan.       M.  Seminars  Orient.  Sprachen  7  (1904)  (A/Hkan.  Studien)  263-269.      BtUow. 

Berioht  uber  politischo  Verh&ltnisae  im  mittleren  Sudan.    Von  von  Bfllow. 
B'ldaii.  PeUnmmM  M.  60  (1904)  :  210-21G.  Passarge. 

Zur  OberflaoheogestaltnDg  von  Kanem.    Von  Dr.  S.  Passargo. 
Togo.  Deuisoh.  Koloniamait  16  (1904) :  487-488.  BeeMed. 

Berioht  des  Oberleutnants  Freiberm  y.  Seefried  liber  die  Untersuchung  des  Haho- 

fluBses.     With  Map. 

Tfanivaal.  T.  Geolog,  8.  South  Africa  7  (1904) :  51-56.  HolmoB. 

Some  Notes  on  the  Geology  of  the  Northern  Transvaal.  By  G.  G.  Holmes.  With 
Map  and  Sections. 

Transvaal.  T.  Geolog.  8.  South  Africa  7  (1904) :  18-26.  MeUor. 

On  some  Glaciated  Land  Sorfaoes  occurring  in  the  District  between  Pretoria  and 

Balmoral,  with  Notes  on  the  Extent  and  Distribution  of  the  Glacial  Conglomerate 

in  the  same  area.    By  E.  T.  Mellor. 
See  note  in  the  December  number  (p.  679). 
Tripoli  Nouv.  Archiv.  Miss.  Sei.  12  (1904) :  1-80.  Mathuisienlx. 

Bapport  sur   une    Mission    Scientifique  en   Tripolitaine.     Par  H.  M^ier  de 

Mathuisienlx.     With  Map  and  Plates. 

The  fall  report  on  the   writer's  second   scientific  mission    to  Tripoli   in   1903 
(of.  Joumaly  vol.  82,  p.  700). 

KOBTH  AXXBIOA. 

Canada— British  Columbia.  Morioe. 

The  History  of  the  Northern  Interior  of  British  Columbia  (formerly  New  Caledonia) 
[1660  to  1880].  By  the  Rev.  A.  G.  Morice.  Toronto :  W.  Briggs.  1904.  Size  9J  X  6, 
pp.  xii.  and  350.    Map  and  lUustrationn.    Price  $2.50.     Presented  by  the  Author, 
A  valuable  addition  to  our  knowledge  of  the  early  history  of  British  Columbia,  based 

largely  on  original  documents  preserved  at  Fort  St.  James,  Stuart  lake. 

Canada— Oeologioal  Buryej.  

Geological  Survey  of  Canada.     Annual  Report  (New  Series),  vol.  xiii.,  1900. 
Ottawa,  1903.     Sice  10  x  6J.    Maps  (separate)  and  Illustrations.    Presented  by 
the  Oeological  Survey  of  Canada. 
Includes  the  summary  report  for  the  year  and  a  number  of  special  reports,  each 

paged  separately,  which  have  all  been  issued  previously. 

Canada— Hndion  Bay.  Low. 

Ann.  Rep.  Oeol.  Surv.  Canada  18,  1900  (1903)  :  Reports  D  and  DD,  pp.  84  and  31. 
On  an  Exploration  of  the  East  Coast  of  Hudson  Bay  from  Cape  Wolstonholme 
to  the  South  End  of  James  Bay.    By  A.  P.  Low.     Maps. 

On  the  Geology  and  Physical  ChHracter  of  the  Nastapoka  islands,  Hudson  bay. 
By  the  same.    Plates. 

Canada— Hew  Brunswick.  Bailey  and  Poole. 

Ann.  Rep.  Geol.  Surv.  Canada  13,  1900  (1903) :  Reports  M  and  MM,  pp.  38,  26. 
Upon  the  Carboniferous  System  of  New  Brunswick,  with  special  reference  to  the 
workable  coal.     By  L.  W.  Bailey. 
On  the  coal  prospects  of  New  Brunswick.     By  Henry  S.  Poole. 

Canada— Queboo.  Bell. 

Ann.  Rep.  Oeol.  Surv.  Canada  18,  1900  (1903) :  Report  E,  pp.  11. 

On  the  geology  of  the  basin  of  the  Nottaway  river.    By  Robert  Bell.     Map. 
Canada— Bt.  Lawrence.    B.  American  O.S.  36  (1904) :  449-166.  Semple. 

The  Influence  of  Geographic  Environment  on  the   Lower  St.  Lawrence.     Bv 

E.  C.  Semple. 

Mexico.  Mem.  y  Rev.  S.  Ci.  "  Antonio  Ahate  "  20  (1903) :  73-81.  Aleman. 

Observaciones  de  latitud  en  Apam  practicadas  por  la  Comisidn  Geodesica 
(Me'todo  de  Talcott).    Por  8.  Aleman. 

Mexico.  Mem.  y  Rev.  S.  Ci.  ''  Antonio  Ahate  "  18  (1902) :  159-184.  Bdse. 

Sur  les  regions  des  tremblements  de  terre  au  Mexique.  (Avec  resume'  en 
allemand.)    Por  Dr.  E.  Rose.     With  Maps. 
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Kexieo.  Mem.  y  Rev.  8.  Ci.  *'  Anlonio  AlzaW  18  (1002)  :  2G7-270.  Bdie. 

Breve  noticia  sobre  el  ostado  actual  ilol  Volcaa  do  Tacimi  (Chi-.ipas).      I*or  cl 
Dr.  E.  B.«e.     WUh  Plate. 

Mexico.       Mem.  y  Rev.  8.  Ci.  *"  Antonio  AUtle  "  19  (1908) :  137-157.    Moreno  j  Anda. 

El  decrccimiento  de  la  temperatura  con  U  altitud.     For  M.  Moreno  y  Anda. 
Mexico.  National  O.  Mag.  16  (1904) :  .S41-35':.  Kelfon. 

A  Winter  Expeditron  into  South-Western  Mexico.      By  E.  W.  Nelson.      With 

IUuMration». 

CXHTBAL  AVB  SOUTH  AMEBICA. 
Bruil  and  Bolivia — Boundary.  


Brazil  and  Bolivia  Ik)andary  Settlement.     Treaty  for  the  Exchange  of  Territories 
and  other  Gompeosations  signed  at  Petr^pulis,  November  17,  1903,  together  with 
the  Report  of  Baron  Rio  Bianc(».     New  Y'»rk  :  The  Knickerbocker  Press,  [1904]. 
Size  9}  X  6,  pp.  44.    Map$. 
Cf.  Journal,  vol.  28,  p.  596  et  teq. 
Chile  and  Argentine  Bepnblic. 


Memoria  Sobre  la  Deroarcacion  Arbitral  de  Limitcs  entre  (Jliile  i  la  Hepilblica 
Arjentina.     Santiago  de  Chile,  1903.     Size  11x8,  pp.  84.     Maps. 

Colombia.                          B.R.S.G.  Madrid  46  (1904) :  26r,-271.  Arroyo. 

Repiiblica  de  Colombia ;  las  comunicaciones  y  el  comercio.     For  J.  Maria  del 

Arroyo. 

Trench  Oniana.  Maroel 

Un  texte  ethnographique  ine'dit  du  XVIII"  bi^olo.     Par  G.  Marcel.  (Extrait  du 

Journal  de  la  Soci^€des  Ameriainittes  de  Paris,  tome  l'^',  numero  2.)  1904.     Size 

11  X  7},  pp.  22.     Presented  by  the  Author. 

The  manuscript  here  described  was  written  by  a  French  doctor  named  La  Croix 
towards  the  end  of  the  eighteenth  century.  It  di-scribrs  his  travels,  and  inclades  a 
chapter  on  the  Indians  of  Guiann. 

Grenada.  

The  Grenada  Handbook,  Directory  and  Almanac  for  the  year  1905.     Compiled  by 
the  Colonial  Secretary.     London  :  Low  &  Co.   [E.  Stanford],  1905.     Size  7J  x  5, 
pp.  viii.  and  188.     Illustration.     Price  Is.  ♦Jd.  net.     Presented  by  Mr.  E.  Stanford. 
This  useful  handbook  includes  a  descriptive  sketch  of  the  colony,  an  official  directory, 
statistical  summary,  and  much  other  practical  information. 

Onatemala  and  Salvador.     Petermanns  M.  60  (1904) :  203-210.  Sapper. 

Neue  Beitrage  zur  Kenntnis  von  Guatemala  und  Westsalvador.     Von  Prof  Dr.  K. 
Sapper.     With  Maps. 

Intercontiental  Railway.      B.  Ameru-an  O.S.  36  (1904) :  4<;<j-470.  

The  Pan-American  Railway.     With  Map. 
Based  on  the  official  report. 
Martinique.  Heilprin 

The  Tower  of  PeWe.    New  Studies  of  the  Great  Volcano  of  Martinique.     By  A. 

Heilprin.     Philadelphia  and    London:   J.   B.  Lippincott   Companv,   1904.     Size 

12J  X  9i,  pp.  62.     PlaUs.     Presented  by  the  Publishers. 

Patagonia.  B.R.S.G.  Madrid  46  (1901) :  218  246.  Milanesio. 

La  Patagonia:    Conferoncia   «lada   por  el   misionero  salesiano   R.   P.   Domingo 

Milanesio. 
Pein.  PeUrihiinns  M.  60  (1904)  :  267-270.  Benrath. 

Ueber  eine  Eiszeit  in  iler  Peruanischen  Kiistenkordillert'.     Von  Dr.  A.  Benrath. 
Pern,  B.  Guerpo  Ingtn.  Minus  Peru,  No.  12  (1904):  pp.  28.  Steinmann 

Obeervaciones  Geologicas  de  Lima  a  Chanchamayo.     Por  el  Dr.  G.  Steinmann. 

WUh  Profiles. 
Pcm.  Von  den  Steinen. 

Diocionario  Sipibo.     Castellnno — Doutsch — Sipibo.    Apuntes  de  Gramdtica  Sipibo 

—  Castellaro,  Abdruck  der  Hundschrift  eines  Franziskaners  mit  Beitrageu  zur 

Kenntnis  der  Pano-Stamme  am  Ucayali,  herausgegeben  von  K.  von  den  Steinen. 
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IJerliti :  D.  Rcimor  (E.  Volisen),  1904.      Size  llj  X  8,  pp.  40  and  128.    Pretentetl 

by  the  Author. 

The  maunscript  from  whioh  this  has  beeu  prlDted  was  found  in  1884  by  R.  Payer. 
The  introductory  matter  includes  a  sketch  or  European  intercourse  (missionary  and 
other)  with  the  region,  and  a  list  of  tribes. 

BftlTador.  B.R.S.G.  Madrid  46  (1904) :  272-27<{.  Pefia. 

£1  lago  de  Guija.     Por  J.  Mafa  S.  Poiia. 
South  America.   Nouv.  Archiv.  Miu.  Set,  12  (1904) :  81-129.  Montfort  and  Be  U  Grange. 

Bapport  snr  une  Mission  Scientiflque  en  Am^riqne  du  Sud  (Bolivie,  B^publique 

Argentine,  Chili,  P^rou).    Par  MM.  G.  de  Or^ui  Montfort  et  E.  Senechal  de  la 

Grange.     With  Maps. 

Reference  has  already  been  made  to  the  scientific  work  of  this  expedition  (cf. 
▼01.28,  p.  525;  24,  p.  482). 

West  Indies.  Yesey. 

Tourist  Guide  to  the  West  Indies.  London :  published  by  the  Royal  Mail  Steam 
Packet  Company.  Compiled  by  C.  K  Vezey.  1904.  Size  7 J  X  10,  pp.  118. 
Map9  and  lllu$tratio:i$. 

AVSTBALAfIA  AVD  PAOUIO  I8LAVBB. 

Hew  Guinea— Dnteh.  Dissel. 

Tijds.  K.  Ned.  Aard.  Oenoots.  Amiierdam  21  (1904):  787-821. 
Beschrijving  yhu  cen  tocht  naar  het  landschap  Baliaam.    Door  J.  S.  A.  van 
Dissel. 

Hew  Zealand.  T,  and  P.  New  Zealand  I.  86  (1903) :  225-388.  Coekayne. 

A  Botanical  Excursion  during  Midwinter  to  the  Southern  Islands  of  New  Zealand. 

By  L  Cockayne,  ph.d.     With  Maps  and  Plates. 
(Contains  much  interesting  information  on  the  life-conditions  of  the  vegetation  of  the 
Aukluid,  Antipodes,  Bounty  islands,  etc.,  with  a  sketch  of  the  history  of  the  flora. 

Hew  Zoalaud--Coalflelds.     T.  and  P.  New  Zealand  I.  36  (1903) :  405-418.  Park. 

On  the  Age  and  Relations  of  the  New  Zealand  Coalfields.  By  Prof.  J.  Park. 
With  Sections. 

Queensland.  Meston. 

Queensland.    Report  by  Mr.  A.  Meston  on  Expedition  to  the  Bellenden-Ker 

Range.    [Brisbane],  1901.    Size  18|  x  8),  pp.  18. 
See  note  in  the  Journal  for  November,  1904  (p.  592). 
Western  Australia.    B.  Geolog.  8urv.  W.  Australia,  No.  11  (1903) :  pp.  58.     Maitland. 

Notes  on  the  Country  between  Edindina  and  Tundamindera,  North  Coolgardie 

Goldfield.    By  A.  G.  Maitland.     With  Maps  and  Sections. 

POLAB  BSGI0K8. 

Antaretic— Argentina  Expedition.    £.r.6r.  i4r(^tno  22  (1904):  9-21.  Talour. 

El  Viaje  de  la  "  Uruguay."    J.  Yalour. 

The  same  number  contains  various  papers  by  members  of  the  Swedish  Antarctic 
Expedition  and  the  Argentine  relief  party. 

Antarctio— Belgian  Expedition.  Lecointe. 

Exjp^ition  Antarctique  Beige.    An  Pays  des  Mnnchots.    Re'cit  du  Voyage  de  la 

Belgica.    Par  G.  liccointe.    Bruxels:  O.  Sohepens  &  Cie.,  1904.    Size  10  x  6}, 

pp.  368.    Jlfaps  and  Illustrations.     Price  6«. 
Arctic.  VierUljahrs.  Natur/orsch.  Ges.  Zurich  49  (1004) :  128-142.  BikU. 

Yersuch  einer  pflanzengeographischen   Gliedemng  der  arktischen    Wald-   und 

Bunmgrenze.    Yon  M.  Rikli. 

Polar  Begions— Temperature.    Ann.  G.  18  (1904):  289-205.  Passerat. 

La  temperature  des  poles.    Tar  C  Passerat.     With  Diagrams. 

XATEEXATICAL  GEOGBAPHY. 

Cartography. 


New  York  Public*  Library.    List  of  Maps  of  the  World  illustrating  the  progress  of 
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geographioal  knowledge  from  the  earliest  times  to  the  end  of  the  Soventeenth 

Century.  New  York,  1904.  Size  7  x  4},  pp.  38. 
Catalogue  of  a  fine  collection  of  maps  (some  original,  some  reproductions)  exhibited 
by  the  New  York  Public  Library  on  the  occasion  of  the  visit  of  the  recent  International 
Geographical  Congress.  The  list  (though  of  course  far  from  exhaustive)  is  representa- 
tive of  the  most  important  maps  of  the  period.  There  are  one  or  two  inaccuracies,  and 
the  dates  of  some  maps  of  doubtful  date  are  put  down  without  any  indication  of 
unoertainty.    A  few  maps  of  America,  Africa,  etc.,  are  included. 

Chrondogy.  Eanansr. 

A  Table  of  the  Christian  and  the  Mohammedan  Eras,  from  July  lo,  a.d.  622,  the 
date  of  the  Hejira,  to  a.d.  1900.  By  the  Rev.  J.  R  Hanauer.  London :  Palestine 
Exploration  Fund,  [1904].  Size  8}  x  5},  pp.  24.  Presented  by  the  Fafettine 
Ea^ioraUon  Fund. 

Gsodesy.  Petermanns  Jf.  60  (1904) :  224-225.  Hammer, 

Der  Langenunterschied  zwischen  Potsdam  und  Cireenwich  und  das  europaische 
Langennetz.     Von  Prof.  Dr.  E.  Hammer. 

Geodesy.  Hers. 

Geodasie.  Eiue  Darstellung  der  Methoden  fur  die  Terrainaufoahme,  Landes- 
vermessung  und  Erdmessung.  Mit  einem  Anhange :  Anleitung  zu  astronomischen, 
geodatischen  und  Kartographischen  Arbeiteo  auf  Forschungsreisen.  Yon  Dr.  X. 
Uerz.  (Die  Erdkunde.  Herausgegeben  von  M.  Klar,  xxii.  Teil.)  Leipzig  und 
Wien:  F.  Deuticke,  1905  [1904].  Size  10^  x  7,  pp.  x.  and  418.  JUuatratiowt, 
Price  14m. 

Lsvelling.  Bic  Q.  ItaUarui  11  (1904):  369-384.  Loperfldo. 

Le  moderne  teorie  della  livellazione  goometrica  di  preoisione.     I'cr  A.  Loperfido. 

Longitude  Determination.         Science  20  (1904) :  466-471.  Smith. 

Determination  of  Longitude.     By  E.  Smith. 

navigation — Oreat  Circle  Sailing.  Ann.  Hydrographie  32  (1901)  :  375-385.  Both. 

Studie  uber  die  Schiffuhit  im  grossten  KrcLse.    You  A.  Roth. 

PHTSICAL  AND   BIOLOeiOAL  eSOaBAPHT. 

Ooeanography—Korth  Pacific.     iSci<;nce  20  (1904):  436-437.  Ball. 

Currents  of  the  North  Pacific.     By  Dr.  W.  U.  Dall. 
A  comment  on  a  previous  communication  by  Dr.  Bidhop. 

Oesanography — North  Sea.  Bverdingen  and  Wind. 

Coneeil  Perm.  Iniernat.  Explor.  Mer,  Publ.  Circonstauce,  No.  14  (1904)  :  pp.  10. 
Oberflachentemperaturmessungen   in  der   Nordsee.     Yorl'aufigo   Mitteilung  von 
Dr.  E.  van  P>erdingen  und  Dr.  C.  H.  Wind.     With  Diagramt. 

Oscaaography— Tides.  Xensing. 

Der  Hochseepegel  und  die  Erforschuog  der  Ebbe  und  Flut  auf  hohern  Meere.  Yon 
A.  Mensing.  (Sender- A bdruck  aus  der  ''  Zeitschrift  fur  lobtrumentenkunde,*' 
1903,  November.)    Berlin:  J.  Springer.     Size  11  x  8,  pp.  10.     lllwtratioru. 

SsisBiology.  Daviion. 

A  Study  of  Beoent  Earthquakes.    By  C.  Davison.     London  and  Newoustle-on- 
Tyne :   The  Walter  Scott  Publishing  Co.,  1905.    Size  7J  x  5,  pp.  xii.  and  356. 
Diagrame  and  Illustrations.    Price  6«.    Presented  by  the  Publishers. 
Detailed  descriptions  of  "a  few  of  the  more  importtmt  earthquakes  that  have 
occorred  during  the  last  half-century."    The  book  will  be  of  much  value  as  supplement- 
ing existing  text-books. 

Tides.  Ann.  Hydrographie  82  (1904)  :  449-4r>l.  

Zusammenstelluug  einheitlicher  Hezeichnungen   fiir  die  Yerlikal-Ausmessungen 

der  Gezeiten. 
Voleanoes.  Naiurw.  Worhemcrijt  3  (1904):  920-935.  Lang. 

Die  Gipfelkronuogen  von  Vulcankupi)en.     Von  O.  Lang.      117^//  Illustrations. 
Volcanoes.  Seelns. 

Proposition  de  dresser  unc   Carte   nuthentique   des   Volcans.      Par   E.   Reclus. 

(Extrait  du  No.  11  [1903]  du  Bulldin  de  hi  Sociele  behje  d* AHronomie.)  Bruxelles  ; 

Soci^td  beige  d'Astninomie.     Size  9}  x  6^,  pp.  6.     Presented  by  the  Sociele  beige 

dPAdronomis. 
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Zoo-gaogxaphy— Septilef.    P,A.  Nat.  8ci.  Philadelphia  56  (1904) :  464-474.        Brown. 
Po0t-Glacial  Nearctic  Centres  of  Dispersal  for  Reptiles.    By  A.  K  Brown. 

AHTHBOPOeSOeBAPHT  AITO  HUTOBIOAL  GSOUAPET. 

Commeroial  Geography.  Sekert. 

Gmndriss  der  Handelsgeographie,  von  Dr.  M.  Kckert.  2  vols.  Leipzig :  G.  J. 
Goflchen,  1905.  Size  9x6,  pp.  (vol.  1.)  xii.  and  230,  (vol.  ii.)  xvi.  and  518.  Price 
(vol.  i.)  3.80m. ;  (vol.  ii.)  Sm.    PreienUd  by  the  Publisher,    [To  be  reviewed.] 

Historieal— Colnmbus.  Yignaud. 

La  MaisoD  d*Albe  et  les  Archives  CJolombiennes.  Avec  un  Appendice  sur  les 
manuBcrits  one  poss^dait  Femand  Ck)lomb  et  un  tableau  ge'n^alc^que.  Par  H. 
Yignaud.  (Extrait  du  Journal  de  la  Soci^te  des  Ain^rioanistes  de  Paris,  tome  V% 
No.  3.)    Paris,  1904.    Size  11}  X  8,  pp.  18.    Presented  by  the  Author. 

History  of  Geography.     B.R.S.O.  Madrid  46  (1904) :  176-210.  Dnro. 

La  Geografia  en  Espafia  en  los  siglos  xvi.  y  xvlii.    Por  C.  F.  Daro. 
History  of  Kavigation.    Ann.  Hydroyraphie  32  (1904) :  473-482.  Schulie. 

Pastor  Mauritius  Rachels  Geistlich  See-Kompasa.^  Von  Dr.  F.  Scbulze. 
Account  of  an  old  work  intended  for  the  use  of  sailors,  which  was  written  at  Peters- 
dorf  in  Fehmarn  in  1662.    It  included  spiritual  and  intellectual  as  well  as  nautical 
instruction. 

GEHXBAL. 

Beieriptiva  Geography.  Battel. 

TJeber  Naturechilderung.    Von  F.  Ratzel.    MUnchen  und  Berlin :  R.  Oldoubourg, 
1904.    Size  7}  x  4),  pp.  viil  and  394.    Plates.    Price  Is.  6d.  net. 
A  treatise  on  the  elements  of  beauty  and  inipressiveness  in  natural  objects  and 

scenery,  and  on  the  art  of  observation  and  description  of  the  same.    It  is  intended  as 

an  aid  to  teachers  desirous  of  arousing  an  appreciation  of  natural  beauties  in  their 

pupils. 

Xdneational.  Becker. 

Method ik  des  gcographischen  Unterrichtes.  Ein  padagogisoh-didakiischcs  Hand- 
buch  fiir  Lehramtskandidaten  und  Lehrer.  Von  Dr.  A.  Becker.  (Die  Erdkunde, 
Herau8gegel)en  von  M.  Klar.  III.  Toil.)  Leipzig  und  Wien :  F.  Deuticke,  1905 
[1904].     Size  lOi  x  7,  pp.  viii.  and  72.     Price  *6m. 

Geographical  Classics.  Krilinmel. 

Ausgewahlte  Stticke  aus  den  Klassikern  der  Geographic  fiir  den  Gobrauch  an 
Hochschulen  zusammengestoUt  von  O.  Kriimmel.  Dritte  Reihe :  aus  Sir  Charles 
L.i^ell,  Eduard  Suess,  Ferdinand  von  Richthofen,  A.  Grisebach  und  J.  G.  Kohl. 
Kiel  und  Leipzig :  Lipsius  &  Tischer,  1904.  Sue  9}  x  6},  pp.  vi.  and  208.  lUw- 
trations.  Price  2.50m.  Presented  by  the  Compiler. 
The  selection  in  this  third  and  last  insialmeut  has  been  carried  out  with  equal 

judgment  with  that  shown  in  the  preceding  (Journal,  vol.  23,  pp.  275,  806). 


NEW  HAPS. 

By  E.  A.  REBYB8,  Map  Owrator,  R.O.B. 

BITBOPS. 

JEgina  Island.  Lampadarios. 

Topographical  Map  of  the  Island  of  .5flgina.      By  Dr.  Emm.  N.  Lampudarios. 

Scale  1 :  24,500  or  21  inched  to  a  stat.  mile.    Athens,  1904.    Price  5«. 
A  general  map  of  the  island,  with  ancient  roads  and  sites  in  red.      The  lettering  is 
in  Greek. 
Cyprus.  Bellamy. 

A    Geological   Map   of    t'yprue.      Compiled    by    C.    V.    Bellamy,   f.(;.s.     Scale 

1  :  348,480  or  55    stat.   miles  to   an   inch.     London :    Edward   Stanford,    1905. 

Price  6«.     Presented  by  Uie  Publisher. 
The  topographical  basis  of  this  map  is  SUvnford's  reduction  of  tho  trigonometrical 
survey  of  Cyprus,  executed  by  Captain   H.  II.  (»)ow  Lord)  Kitchener,  u.e.,  in  1882. 
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The  geological  data  and  the  acoompanying  text  are  the  result  of  ohservatioos  extend- 
ing over  a  period  of  five  years,  during  which  Mr.  Bellamy  was  stationed  in  the  island. 
The  text  gives  a  brief  explanation  of  the  charactenstios  of  the  various  formations.  The 
map  is  on  too  small  a  soale  to  give  much  detail,  but  the  general  geological  features  are 
dearly  indicated  by  different  colours,  one  or  two  of  which  might  have  been  less  dense 
with  advantage. 

Xngland.  Hewlett  aad  Kelsey. 

Lancashire  and  Cheshire.  Scale  1 :  126,720  or  2  stat.  miles  to  an  inch.  Reduced 
from  the  Ordnance  Survey  by  E.  G.  W.  Hewlett,  m.a.,  and  C.  E.  Kelsey,  m.a.  2 
sheets.  London :  Edward  Stanford,  19(H.  Frioe  15$.  net.  Pre$enUd  by  the 
PMither. 

In  many  respects  this  is  an  excellent  specimen  of  a  school  wall  map  on  the  tinted 
contour  or  "  layer "  system,  and  it  is  evident  that  care  has  been  taken  with  its  pro- 
ductioiL  One  good  feature  of  the  map  is  that  only  tints  of  one  colour — burnt  sienna 
— ^have  been  employed,  instead  of  several  different  colours,  as  is  often  the  case.  Thus 
there  is  a  gradual  eradation  and  increase  in  intensity  of  the  tint  from  the  lowest  levels 
to  the  highest,  with  no  abrupt  change  from  green  to  brown.  The  first  two  tints  show 
the  land  from  sea-level  to  300  feet  and  from  300  feet  to  600  feet,  the  next  is  between 
600  feet  and  1000  feet,  and  after  that  the  tints  arc  at  intervals  of  500  feet  up  to  2500 
feet.  To  have  kept  the  intervals  equal,  and  at  the  same  time  to  have  brought  out  the 
leading  features,  would  perhaps  have  been  a  difficult  matt«'r,  and  without  increasing 
the  number  of  contours  and  tints  considerably,  the  results  could  not  have  been 
satisfactory,  as  so  much  of  the  land  is  Ik'Ijw  1000  feet ;  but  it  might  have  been  better 
if  the  lower  lands  hiid  been  shown  at  intervals  that  were  some  even  multiples  of  the 
others — say  250  feet  apart;  as  they  are  now,  the  300  and  600  feet  lines  somewhat 
disturb  the  symmetry  of  the  orographical  tinting.  Railways  are  shown  by  thin  red 
lines,  and  the  relative  population  of  towns  is  indicated  by  symbols.  The  difference 
between  the  high  and  low  water  line  around  the  coast  is  shown  by  different  tints  of 
blua  The  heights  of  many  points  arc  shown  by  figures  in  feet.  The  map  is  not 
overcrowded  with  names,  and  is  most  suitable,  ns  a  specimen  of  this  kind  of  map,  for 
educational  purposes. 

Jhiglaiiil  and  Wales.  Ordnanoe  Sonrey. 

Obdvavci  SuBTflT  OF  Erolahd  ahd  Walbs  : — Sheets  published  by  the  Direetor- 
Oeneral  of  the  Ordnanoe  Survey,  Southampton,  from  January  1  to  31, 1905. 
l-iaeh:— 

(Third  edition)  in  outline,  19,  219,  220,  222,  237,  257,  298, 1*.  each  (engraved). 
(Third  edition)  with  hills  in  brown  or  blaok,  9,  12,  19,  298,  1».  each  (engraved). 

6-fai«h — Oounty  Maps  (first  revision)  :— 
Brseknockshire,  5  n.w.     Herefordshire,  G  s.e.,  7  s.b.,  10  s.w.,  11  n.b.,  17  n.w.,  n.e., 

8.W.,  18  8.W.,  19  N.E.,  fcl.E.,  20  N.E.,  S.W,,  21  N.W.,  24  N.W.,  N.E.,  8.K.,  25  N.W.,  N.E.,  8.W.,  8.B., 

26  8.W.,  S.E.,  32  8.E.,  41  8. w.,  47  s.w.,  52  8.E.  Leleestershire,  20  n.w.  Lincolnshire,  145 
V.I.,  146  N.W.,  147  8.W.,  IT)!  k.w.  Badnorshire,  9  n.b.,  10  8.w.,  8.B.,  16  s.b.,  17  kjs., 
22  N.W.,  23  8.E.,  25  8.W.,  28  n.w.,  29  N.w.,  k.e.,  s.w.,  30  N.w.,  s.w.,  33  8.W.,  34  N.w. 
Rutland,  5  s.e.,  6  n.w.,  n.e.,  s.e.,  7  n.w.,  9  n.w.,  n.b.,  11  n.w.,  13  n.w.,  n.e.,  s.e. 
fonarsetshire,  49  s.e.,  50  s.e.,  57  s.e.,  60  s.w.,  61  n.e.,  69  n.w.,  n.e.,  s-w.,  70  s.w.,  72 
H.W.,  78  N.E.,  79  N.w.  Suffolk,  77  s.e.  Warwiokahirc,  16  n.w.,  17  n.w.  Woreester- 
ihire  (12  n.e.  and  13  n.w.),  12  8.E.,  13  n.w.  and  12  n.e.,  16  n.w.,  23  N.w.  Torkshire 
(First  Revision  of  1891  Survey),  285  s.w.     Is.  each. 

Sft-ineh — County  Maps ;— 
Breeknockshire,  Vll.  8,  12 :  VIII.  1,  5;  X.  5, 13,  14, 15,  16;  XI.  6,  10,  13;  XIV. 
1,  2,  3,  4,  5,  6,  7,  9,  10,  11,  13,  14 ;  XX.  2,  3,  5,  6,  7,  9,  10,  13,  14,  15;  XXVI.  1, 
3 :  XXXVIII.  IS ;  XLIII.  1,  5,  6,  8  (9  and  13),  10,  II  (13  and  9).  Oarmarthcn- 
shire,  XI.  9, 13 ;  XIX.  5,  9 ;  L.  1,  5,  9.  Devonshire,  XVIII.  4,  8.  11,  12,  15, 16; 
XJX.  1,  5,  9,  13;  XXI.  13,  14,  15,  16;  XXIV.  12;  XXVIII.  6,  7,  8,  10,  11; 
XXIX.  9  ;  XXX.  4,  8  ;  XXXI.  2 ;  XXXII.  5,  9  ;  XXXIV.  14, 15, 16 ;  XXXV.  7 ; 
XXXVI.  15;  XLIV.  8,  12,  i:»:  XLV.  1,  2,  4,  5,  0,  8,  10,  11,  12;  XLVI.  1,  5,  13; 
XL VII.  3,7.  12;  LVI.  1,  2,  '5,  4,  5,  7,  8,  9,  10,  12;  LVII.  5,  13,  14,  15,  16; 
LVIII.  13,  15,  16;  LIX.  1,  6,  11,  12,  16;  LXIX.  2,  3,  4,  6,  7,  10,  11,  14;  LXX. 
1,2,4,5,6,7,8,9,11,12,13,14,1.5.16;  LXXI.  1,  5,  9,  13;  LXXII.  1,5,10,14; 
LXXXI.  2,  3,  4,  6,  7,  8,  10,  11,16;  LXXXII.  2,3,  4,  6,  7,  8,  10,  11,  12,  14,  15,  16; 
LXXXIII.  3,  12;  XCIII.  3,  4,  7,  11 ;  XCIV.  1,  2,  3,  4.  6,  9.  OUmorgan,  III.  11. 
Liaeolnshire,  CXIV.  1,  2,  3.  4,  5,  6,  7,  8,  9,  10,  11,  12,  13,  14,  15,  16;  CXV.  5, 
15;  CXXIV.  3,  7,  11,  15 ;  CXXV.  1 ;  CXXVI.  1,  2,  8,  9, 10,  U,  12.  13,  14,  15,  16; 
CXXVII.  1,  2,  3,  4.  5,  6,  7,  8,  9,  10,  11,  12,  13,  14,  15,  16.     Horfolk,   Oil.  2. 
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3,  6.  9.  10,  11,  12. 14,  15,  16;  CIII.  5,  6,  7,  8,  9,  10,  11,  12,  13,  14,  16;  CIV.  5,  9, 
13,  15;  CVI.  6,  7,  8.  11;  CVIir  4;  OIX.  2,  3.  Suffolk,  XI.  11,  12.  15,  16; 
XIII.  1,  2,  3,  5,  6,  9,  10,  13.  14,  15,  16;  XIV.  10,  11,  13,  14,  16;  XV.  13; 
XVII.  13;  XX.  3,  4;  XXI.  1,  2.  4;  XXII.  1,  2,  H,  4  ;  XXUI.  1,  2,  3.  4;  XXIV. 
2,  3.  Warwickshire,  XIV.  1.  5, 11,  12,  IC;  XXI.  1,  2,  5,  9,  10;  XXII.  3,  4,  7,8. 
11;  XXIII.  1,2,5,  6,  9;  XXIV.  3,  4,  7,  8,  10,  11,  12,  13,  14;  XXV.2,3,7,9; 
XXXI.  1 ;  XLII.  4.  Worcertewhire,  VI.  11,  12,  16;  XVII.  13,  14;  XXIV.  1 ; 
XXVII.  5  ;  XXXV.  4  ;  XXXIX.  8.    8«.  eaok. 

England  and  Wales.  Geological  Survey. 

1-inch  map  (New  Series).    Coloar  printed. 

Reading,  268;    Sonthampton,  315;    Dorchester,  328;    Weymouth,  312.     Drift 

editioDs.     If.  6i.  each, 

{E.  Stanford^  London  Agent.') 
Germany.  Konigl.  Freuss.  Landes-Aufnahme. 

Karte  dcs  Deutscben  Beiohes.     Hcrausgogebcn  von  dor  Kartographisoho  Abtheil- 

nng  dcr  Konigl.   Proussischc  Landes-Aufnahme.      Scale  1 :  100,000  or  I  '6  stat. 

mile  to   an   inch.      Sheets:   240,   Wittenbergc;    264,  Eaotze ;     289,  OLisfelde. 

Berlin.  1904.     Price  1.50m.  eaeh  iheet. 


China.  Chow  and  Sonne. 

Map  showing  the  Telegraph  Lines  of  China.    By  W.  1\  Chow  and  C.  Chr.  Sonne. 

Shanghai:  Oriental  Press,  1903. 

A  large  roughly  drawn  outline  map  of  a  diagrammatic  character,  showing  only  the 
telegraph  lines  and  cables.     Names  of  places  are  in  Chinese  and  English. 

China.  Inspeotorate-Oeneral  of  Customs  and  Fosi. 

Postal   Working  Map  of  China.      Compiled   in   the   Postal   Secretary's   Office, 
Inspectorate-General  of  Customs  and  Post,  Peking,  May  15,  1903.    Shanghai : 
Orient  a1  Press,  1903. 
This  map  gives  a  considerable  amo:mt  of  information  concerning  the  postal  roads 
and  postal  districts  of  China.     Postal  towns  are  shown  in  blaok,  and  non-postal  towns 
in  brown.    Telegraph  stations  are  indicated,  and  other  information  is  given.      No  hills 
are  shown,  and  the  map  is  only  in  outline.     There  are  insets  on  enlarged  scales  of  tlie 
Hankau,  Canton,  and  Newchwang  districts. 

Kegri  Bembilan.  

Map  of  the  Negri  Sembilan,  Malay  Peninsula.    Scale  1 :  126,720  or  2  stat.  miles 
to  an  inch.    Compiled  from  Revenue  Surveys.    2  sheets.    Southampton  :  Ordnance 
Survey  Office,  1903. 
This  is  by  far  the  best  map  that  has  been  published  of  this  imperfectly  explored 

part  of  the  Malay  peninsula.    It  is  printed  in  colours,  and  shows  roads,  paths,  railways, 

telegraphs,  and  alienated  lands— agricultural  and  mineral— besides  giving  general 

information  as  to  the  physical  features  of  the  country. 

Persia.  8tahl. 

Routenkartc  von  Zcotral  und  Nordwestlichcn  Persien  nach  eigenen  Aufnahmen 
von  A.  F.  Stahl.  Scale  1:840,000  or  132  stat.  miles  to  an  inch.  Petermanw 
Oeoffraphiiclie  Mitteilungen,  Jahrgang  1905,  Tafeln  1  u.  2.  Gotha :  Justus  Perthes, 
190j.     Preiented  by  the  Publisher, 

Siberia.  Ouerassimoff  and  Meister. 

Carte  geologique  de  la  region  aurif^re  de  la  L€na.     Dressee  par  A.  Guerassimoff. 
Scale  1  :  42,000  or  1*5  inch  -  to  a  stat.  mile.      Sheet  P6.     Carte  geologique  de  la 
re'gion  aurif^re  d'leuissei.     Dressc'e  par  A.  Meister.     Scale   1:  84,000  or   13  stat. 
mile  to  an  inch.      Sheets  :  K  7  and  8  ;   L  6,  8,  and  9.     St.  Petersburg  :    Comity 
G  Ajloglque,  1902-3.     Presented  by  the  Qmiti  Geologique,  SU  Petersburg. 
These  sheets  are  in  continuation  of  the  geological  maps  of  the  auriferous  regions  of 
Siberia  which   have   been   in  course  of  publication  for  some  years.     They  are  on 
sufficiently  large  scales  to  show  a  considerable  amount  of  detailed  geological  data,  and, 
in  addition  to  the  maps  themselves,  there  are   useful  sections  across  the  regions  in 
dift'erent  directions. 

A7BICA. 

Africa.  Topographical  Section,  General  Staff. 

Africa.     Scale  1  :  1,000,000  or  15'8  stat.  miles  to  an  inch.     Sheet  71,  Monrovia. 
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Priet  2b.  each  sheet.  Scale  1 :  250,000  or  3*9  Btat.  miles  to  an  inch.  BriiiBh  Central 
Afrioa.  (ProYitional)  Sheets:  105-6,  Songwe  river;  105-K,  Nyika  plateau. 
Price  1 8.  6d.  eaeh  $heet.  Egyptian  Sudan.  Sheets:  66-M,  HUlet  Nuer;  78-A, 
Ghaba  Shambe.  PHoe  U.  6«.  eaeh  sheet.  London :  Topographical  Section,  General 
Staff,  War  Office,  1905.  Presented  by  the  Director  of  Military  Operations, 
Central  Afriea.  Orey. 

Tanganyika  Concessions,  Limited.     Mr.  George  Grey's  map  showing  exploration 
and  discoveries  up  to  August,  1904.    Scale  1  :  1,013,7G0  or  16  stat  miles  to  an 
inch.    London :  Whitehead,  Morris  &  Co.,  [1905].    Presented  by  George  Grey,  Esq. 
The  first  edition  of  this  map,  which  showed   the  results  of  explorations  up  to 
September  3,  1902,  was  noticed  in  the  Geographical  Journal  for  July,  1903.    Since 
then  a  considerable  amount  of  exploratory  and  survey  work  has  been  accomplished 
by  the  company's  officers,  the  results  of  which  are  embodied  on  this  new  edition 
which  has  just  appeared.    This  is  specially  the  case  in  the  western  part  of  the  map. 
Much  of  the  work  is  necessarily  of  a  preliminary  nature,  and  consists  only  of  route 
surveys.    No  attempt  has  been  made  to  give  the  longitudes,  which  perhaps,  in  the 
present  state  of  their  uncertainty,  is  the  best  course  to  adopt. 

Egypt.  Hughes. 

New  Map  of  the  Egyptian  and  Sudan  Goldfields.     Compiled  by  Geo.  Haghes. 

Scale  1  :  1.393,920  or  22  Btat  miles  to  an  inch.     London :  The  Charto  Map  and 

Plan  Co.,  [1904].    Price  £3  3«. 

This  map  shows  the  limits  of  the  various  mining  concessions  and  properties  of 

different  mining  companies  in  Egypt  and  the  Egyptian  Sudan.    It  also  shows  the 

location  of  ancient  mines  and  old  workings,  in  addition  to  wells,  caravan  routes,  and 

other  general  information.    The  information  from  which  the  map  has  been  compiled 

has  been  chiefly  obtained  from  mining^engineers  and  other  officers  attached  to  exploring 

and  prospecting  expeditions  despatched  b^  the  different  companies  whose  properties 

are  shown  upon  the  map.    The  style  in  which  the  map  is  produced  is  extremely  rough. 

Otrman  East  Africa.  Sprlgade  and  Xoiiel. 

Kartevon  Deutsch-Ostafrika.     Begonnen  nnter  Leitung  von  Dr.  Richard  Kiepert, 

fortgesetzt  nnter  Leitung  von  Paul  Sprigade  und  Max  Moisel.    Scale  1  :  300,000 

or  47  stat  miles  to  an  inch.    Sheet  F4,  Gawiro.     Berlin  :  Dietrich  Reimer  (Ernst 

Yohsen),  1904.     Presented  by  Uerr  Max  Moisel 

AXEBICA. 

Argentine  Sepublic.  Greiner. 

Piano  Catastral  dc  la  Gobernaciiju  del  Chubut.    Por  U.  Greiner.  Scale  1 :  750,000 

or  11*8  stat  miles  to  an  inch.    4  sheets.     Buenos  Aires:  Libreria  Alemana,  1904. 

This  map,  which  is  printed  in  colours,  has  been  compiled  from  the  latest  information, 

including  the  surveys  of  the  Chile- Argentine  Boundary  Commissions.     It  is  speciallv 

interesting  as  showing  the  location  of  the  Welsh  colonies.     The  map  is  well  executed, 

and  has  been  lithographed  in  Justus  Perthes  geographical  establishment  in  Gotha. 

BnoMM  Aires.  Ludwig. 

Kucvo  Piano  del  Municipio  de  Buenos  Aires  y  parte  del  Purtido  de  Avellaneda. 
Publicado  por  Pablo  liUdwi^  segun  los  dates  mas  reoientes.  Scale  1  :  35,000  or 
1*8  inch  to  a  stat  mile.    Buenos  Aires,  1904. 

Panama  Sepublic.  Military  Information  DiYision,  U.S.  Army. 

Map  of  the  Bepublio  of  Panama.     Scale  1  :  696,960  or  11  stat.  miles  to  an  inch. 
Prepared  in  the  War   Department  Office  of  Cbief  of  Staff,  Second  (Military 
Information)  Division,  General  Staff,  U.S.  Army,  January,  1904. 
A  somewhat  roughly  executed  map,  with  soundings  round  the  coast-line.     In  most 

parts  of  the  interior  little  information  is  given,  and  the  chief  importance  of  the  map 

IB  that  it  shows  the  line  of  the  proposed  canal. 

GBKEEAL. 
World.  Dsbes. 

Keuer  Haudatlas  ilber  alio  Teilo  der  Erde.  Horausgegebon  von  E.  Debes. 
Dritte  verbeeserte  Auflage.  l^cipzig  :  H.  Wagner  &  E.  Dobes,  1905. 
This  is  the  third  cdilioii  of  Debos'  well-known  general  atlas.  No  new  maps  have 
been  added,  and  the  arrangement  of  the  plates  is  similar  to  that  in  the  earlier  edition 
of  the  atlas.  The  excellent  style  in  which  it  has  been  produced,  and  the  reliable 
dutfacter  of  the  information  it  gives,  have  obtained  for  the  atlas  a  good  reputdition. 
In  the  preparation  of  this  edition  the  maps  have  been  carefully  revised. 
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World.  Hartlebon. 

A.  Uurtleben's  Yolkt-Ailas  enthaltend  72  Karten  in  Eiolmndert  Kartuuseiten. 
Vierto  Auflago.  20  Licferung.  Vienna  and  Leipzig:  A.  Hartlebeu,  [1904]. 
Price  50  pf.  eaeli  part. 

This  is  the  oonclading  part  of  the  fourth  edition  of  this  cheap  general  atlas,  and 
oontaioB  the  index  and  following  plates :  27,  Germany,  sheet  iv. ;  38,  Galicia  and 
Bnkowina ;  70,  Syria,  Palestine,  and  Cyprus. 

OEABTS. 

Admiralty  Charts.  Eydrographio  Department,  Admiralty. 

Charts  and  Plans  published  by  the  Hydrographio  Department,  Admiralty,  daring 
November  and  December,   1904.     Fre$efUed  by  the  Hydrographio  Department, 
Admiralty. 
No.  IndMB. 

2287  Tidal  streams  round  the  British  isles.    It. 

2498  m  =  2*7      Scotland,  west  coast: — Southern  part  of  the  sound  of  Kaasay 

and  Inner  sound.    2s.  6d. 
8441  m  =  6-9      Scotland,  west  coast :— Gairlooh.    2s.  Gd. 
S422m=6-8      Scotland.    Hebrides :— East  loch,  Boag.    3s.  6d. 
8444  m  =  6*9      Ireland,  south-west  coast :— Crookhayen,  Ballydivlin,  and  Toor- 
more  bays.    28.  6d, 

3467  m  =  var.  Iceland,  plans  on  the  north  coast : — Kalshamarsnes,  Blondaoe, 
Selvig,  Hagenesvig,  Sandyig,  Husevig,  Soorstastadir,  Thors- 
hayn.     Is.  Qd. 

3462  m  =  5*9      British  Columbia  : — Sonthgate  group  and  anchorage.    U.  6d. 
3464  m  =  yar.    Alaska.    Harbours  and  anchorages  in.     1$.  6d. 
8477  m  =:  4*0      Africa,  west  coast : — Port  Forcados.    Is.  Qd. 

628  m  =  30      Africa,  west  coast.    Bight  of  Biafra : — Opobo  river.     Is.  6d. 

889  m  =  4*0      East  Indies.     Andaman  islands : — Port  Meadows  and  Kotara 
anchorage.    Is.  6d. 
8471  m  =  0*4      Sumatra  :—Banka  strait.    2s.  Gd. 
8468  m  =  0*97    Philippine  islands,  Mindanao,  south  coast :— Dumankilas  bay. 

Is.  6d. 
8449  m  =  60      China,  east  coast : — Amoy,  outer  harbour.    2s.  6d. 

1260  m  =(}!.4^|  China,  north  coast:— Ching  tsu  shan  to  Chifu  bluflf,  iooluding 
v***  '       Chifu  or  Tentai  harbour.    Plan:— Chifu  or  Yentai  landing. 
2s.  6d. 

3468  m  =  var.  China,  north-east  coast.  Plans  on  the  coast  of  Shantung : — 
Malan  and  Lungyen  coves.  Yangyuchih  bay.  latau  bay. 
Ayleu  bay.    Is.  6d, 

3457  m  =  01)8  China,  north  coast :— Litau  bay  to  Chutau,  including  Wei  hai 
wei  harbour.    2s.  Gd. 

t  3019  m  =f?ol    Japan.    Bausiu,  north-west  coast  :—Imari  wan  and  approaches. 

•  ^^-^^         Plan :— Hibi  Suido.    2«.  6d. 

i.  2441  m  =  0*32    Japan :— Tsugaru  strait.     2«.  6d. 

\  3455  m  =(i!^?l  Japan.     Nipon,  south  coast  :—Aikuchi  bana  to  Yeboshi  bana, 

I  tiuuj       including  Nagashima  wan  and  Kanzaki  wan.     Nishiki  wan. 

]  2t.  6d. 

i                                34G0  m  =11  nl  Japftn-    Nipon,  south  eoast :— Ino  hana  to  Aikuchi  bana,  includ- 

i                                                   l*""^  mg  Kada  wan  and  Owashi  wan.     Kuki  ura.    2i.  6d. 

3458  m  =  yar.  New  Guinea.  Plans  of  anchorages  on  north-east  coast :— Buna 
;  roads,  Oro  bay,  Port  Harvey,  Anasari  harbour,  Pusi  Pusi 
I  harbour,  Wamnea  anchorage,  Kitava  island  anchorage.  Is.  6(i. 
'                                 3430  m  =  0-49  Now  Zealand,  east  coast :— Plate   island    to   Cape    liunaway. 

2$.6d. 
1103  m  =  var.    North  Pacific  ocean :— Palao  or  Pelew  islands,  Ivorror  hnrbour, 

Helen  reef,  Mapia  island,  liOs  Martires.     U.  Od. 
3461  m  =  2*4      Pacific.     Tubuai  islands  :—Vavitao  or  Rava'iv:ii.     Is.  6d. 

87  »S|Kiin  and  Portugal,  west  coasts.    Plan  added :— Sines  bay. 

1128  Mediterranean  sea.     Sardinia,  ports  in.     Plan  added  :—Arbatax 

road. 
263i  Mediterranean  sea.     Syria,  Has  En-Nakura  to  El  Arish.     Plan 

added :— Yafa  anchorage. 
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Ho. 

'dtSSi    Gape  Verde  islands.    Plaos  added: — San  Filippe  and  KacariLayao  auchor- 
ages,  port  St.  Jago.    New  plans :— Porto  Praya,  English  road  (Mayo  I.). 
3004    Iceland.    Places  on  the  south  and  east  coasts.     Plan  added : — Vestmun- 

naeyjar. . 
652    Africa,  cast  coast.    Plan  added :—  Mozambique  unohorage. 
1809    Africa,  east  coast.     Mozambique  to  lUs  PekawL     Plans  added: — Port 

Duarte  Pedroso,  Belmore  baroour,  Port  Nakala. 
764    South-West  Pacific.    New  Hanover,  etc.    Plan  added : — Peter  haven. 
55    South-West  Pacific.    New  Ireland,  etc.    New  plan  :— Nusa  harbour. 
(/.  D.  Potter,  Agent.) 

Oharta  Oaaeellad. 

No.  CADoeUed  by  No. 

2498    Southern    part    of    the\    ^^         .-.,  ... « 

sound  of  Raasay,  etc.  f    Same  title 2498 

2184    Crookhaven.      Plan  onJNcw  plan. 

this  sheet  /     Crookhaven,  Ballydivlin,  and  Toormoro  .     3441 

252    Port  Bona.  Plan  on  this^ 

chart  / 

369    Mayo.      Plan    on    thisj 

sheet  f 

628     Plans   in   the   bight  of  i  New  plan. 

Biafra :— Opobo  river.  J     Opobo  river 028 

1809     Fernando    Veloso    bay.lNew  plan. 

Plan  on  tl.is  churt.  /     Port  Nakala 1809 

2837b  Plan  of  Abu  Shahr  on) 
this  cbai  t  I 

839    Port  Meadows.  |    p^orOIeadows  and  Kotara  anchorage .     .      839 

1260     Chifu  or  Yentaiiharbour.  |  New  chart. 
1250    Chifa  islands  anchorage.  >     Chingt^u  shan  to  Cbifu  bluff,  including 

Plan  on  this  chart.  |         Chifu  or  Yentai  harbour 1260 

3019     Tsu    saki    to     Kagara-iNew  plan. 

simu.  I     Imuri  wan  and  apprc»acho8 3019 

2441     Tsugaru  strait.  l^TsuVru' strait 2441 

952     Nag  ura.    Plan  on  thisiNcw  plans. 

chart.  /     Aikuchi  bana  to  Yeboshi  baua    ....     3455 

951     Knda  buy.   Tlan  on  this] 
chart.  (New  plan. 

356     Owasi    bay.      Tlau   oni     I  no  hana  to  Aikuchi  bana,  etc 3460 

this  chart.                               j 
1103     Palao  or  Peltw  iblands    New  sheet  of  plans 1103 

(/.  D.  Potter,  Agent.) 

Charts  that  have  received  Important  Gorreotions. 

No.  1167,  England,  west  coast: — Burry  inlet.  1548,  Elngland,  cast  coast: — 
Yarmouth  and  Lowestoft  roads,  etc.  1625,  England,  east  coast : — Seaham  harbour. 
2296,  Baltic  :— Gulf  of  Bothnia  (Sheet  1).  2640,  France,  west  coast :— Bourgneuf 
to  lie  de  Croix.  2989,  France,  west  coast : — Entrance  to  the  Loire  river.  2664, 
France,  west  coast : — Point©  d'Arcachon  to  Pointe  de  la  Coubre.  92,  Spain,  west 
coast: — Cape  St.  Vincent  to  Gibraltar.  1567,  Africa,  north  coast: — Approaches 
to  Bona.  308,  North  America  :  —  (>ulf  and  river  of  St  Lawrence  (Plans  in).  2818, 
United  States,  east  Coast : — Hampton  roads.  1>69,  Soutii  America: — Pemambuco 
roads.  551,  Siiuth  America,  east  foast:— Port  San  Antonio,  Port  St.  Klena.  401, 
Africa,  west  coast:-  Wari  and  Benin  rivers  and  crcekH.  (122,  Africa,  west  coast :  — 
Bonny  and  New  Calabar  river:^.  1810,  Africa,  east  coast: — River  Zumbctii  to 
Mozambique  harbour.  0»>5,  Africa,  oast  coast:  Zanzibar  harbour  and  its  approaches. 
1285,  Persian  gulf: — Moutli  of  the  Euphrates.  1419,  Bay  of  Bengal.  Andaman 
islands :  — Long  island  to  Tort  Blair.  1348,  Borneo:— Natuna  islands.  1180, 
China,  east  coast: — Approaches  to  Hongkong.  2018,  China  sea,  Formosa,  north 
coast : — Ke  lung  harbour.  1798,  China,  north  coast : — Kwang  tung  peninsula,  etc. 
1259,  Korea : — Fusan  harbour.    2875,  Japau,  Naikai  (Stto  uchi).    2921,  Australia, 
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east  coast  r^Cape  Graftuu  to  Hope  Ulaads.    2923,  Australia,  east  ooast :— Hope 
jslauds  to  Turtle  group.    939,  Ne#  Guiaea : — Cape  Nelson  to  Herouloa  bay. 
V-  J>'  PoUefy  Agent.) 
Chile.  Chilian  Hydiogn^phie  Offioe. 

Chilian  Hydrograpbio  Chart,  No.  98.  Tierra  del  Fuego.  Parte  occidental  del 
Canal  Beagle  entre  la  Peninsula  Brecknock  i  Tres  Brazos.  Scale  1  :  250,000  or 
3*4  stat.  ndles  to  an  inch.  Valparaiso :  Ofioina  Hldrografica,  Marine  de  Chile, 
1904.    PresenUd  6^  ihe  Direelors  of  the  Chaian  Hydrographie  Ojffiee, 

Vorth  Atlantie  and  Meditenanean.  Meteorologieal  Offioe. 

Pilot    Chart  of  the   North  Atlantic  and   Mediterranean   for   February,  1905. 

London:  Meteorological  Office,  1905.  Prioe  6d.  Pretented  by  the  Meteorological 
Ofiee,  London. 

Vorth  Atlantie.  ir.8.  Hydrographie  Offioe. 

Pilot  Chart  of  the  North  Atlantic  Ocean  for  February,  1905.  Washington: 
U.S.  Hydrographie  Office,  1905.    PreeenUd  by  the  U.8,  Hydrographie  Qfioe, 

Korth  Paoifle.  U.S.  Eydrographio  Offioe. 

I'ilot  Chart  of  the  North  Pacific  Ocean  for  February,  1905.  Washington :  U.S. 
Hydrographie  Office,  1904.    Pretented  by  the  U.8.  Hydrographie  Offioe. 

PEOTOnATHB. 
Persia.  Sykes. 

Fifty-four  photographs  of  Eastern  Persia,  taken  by  H.  B.  Sykes,  Esq.,  m.a.  Pre- 
tented by  H  R.  Syhet,  Etq.,  M.A. 

Mr.  Sykes  has  already  presented  a  large  number  of  most  interesting  photographs 
of  Persia  to  the  Society,  which  were  noticed  in  the  November  number  of  the  Qeo- 
graphical  Journal.    In  addition  to  these,  he  has  now  added  the  following : — 

(1)  Part  of  a  row  of  fifty  windmilbi  at  Neh;  (2)  The  fort  at  Neh,  looking  east; 
(8)  Women  of  Neh  weaving  cotton  fabric;  (4)  Bundan,  entrance  to  the  village; 
(5)  Baluch  horseman  at  Bundan;  (6)  Natives  of  Bundan;  (7)  Sistan,  village  of 
Govdars;  (8)  Sistan,  the  British  consulate;  (9)  Sistan,  the  British  consulate  under 
5  inches  of  snow;  (10)  The  Mil-i-Kasimabad,  Sistan;  (11)  View  within  the  ancient 
citadel  of  Zahidan;  (12)  Ziarat  of  the  Chehel-Pir,  Sistan;  (13^  Outside  view  of  the 
north-west  comer  of  the  citadel,  Zahidan ;  (14)  Ruins  at  Zahidan;  (15)  View  of  the 
Darvazeh-i-Nadir,  a  fortified  gap  in  the  mountain  range  10  miles  west  of  Nasratabnd ; 
(16)  Sistan,  Kuh-i-Elhwaja,  looking  west;  (17)  North-east  gate  of  mined  city  of 
Ghaghow;  (18)  Ancient  tombs  on  Kuh-i-Khwaja ;  (19)  Ziarat  of  the  Pir-i-Gandum 
on  Kuh-i-Khwaja;  (20)  The  fort  of  Kuk,  Kuh-i-Khwaja;  (21)  Ruined  city  of 
Ghaghow ;  (22)  In  the  Lut,  Turshab,  looking  south-west ;  (28)  View  of  Varmal ; 
(24)  Sistan,  group  of  Sayads ;  (25)  Baluch  family  and  habitation,  Sistan ;  (26)  Nasra- 
tabad,  in  the  Lut  interior;  (27)  Nasratabad,  in  the  Lut  exterior;  (28-31)  Scenes  from 
the  '*Tazieh,"  or  mourning  play;  (32)  The  Kalu-i-Sang,  an  ancient  fortified  capital 
of  the  Kerman  province;  (33)  A  mutilated  pulpit  within  the  mins  at  the  Kala-i-Sang; 
(34)  The  pinnacle  of  the  Kala-i-Sang;  (35)  Rock  inscriptions  in  the  Kala-i-Sang; 
(36)  The  8hah-neshin,  or  King's  seat,  near  the  summit  of  the  Kala-i-Sang ;  (37)  Rode 
carvings  in  the  Shah-neshin;  (38)  View  of  the  ruins  looking  north,  Kala-i-Sang; 
(39)  View  of  the  ruins  looking  south,  Kala-i-Sang;  (40)  The  Kala-i-Sang,  looking 
cast;  (41)  Aj[icient  fortification  on  a  rook  20  miles  south  of  Seyidabad;  (42)  In  the 
Tang-i-Niza  near  Hajiabad ;  (43)  Village  and  villagers,  Hajiabad ;  (44)  Caravan 
encampment  near  Hajiabad ;  (45)  Dr.  Snmmerhayes  attending  a  native  of  Hajiabad 
recently  wounded  by  Afshars ;  (46)  Village  of  Gakan ;  (47)  Entrance  from  the  north 
side  of  the  Tang-i-Zagh;  (48-51)  In  the  Tang-i-Zagh;  (52)  In  the  Tang-i-Zagh, 
emerging  at  the  southern  end ;  (53)  Village  of  Zaratn ;  (54)  The  celebrated  sulphur 
spring  at  Ginao. 

N3.— -It  would  greatly  add  to  the  value  of  the  oolleotion  of  Photo- 
graphs which  haa  been  establiflhed  in  the  Map  Boom,  if  all  the  Fellows 
of  the  Society  who  have  taken  photographs  during  their  travels,  would 
forward  copies  of  them  to  the  Map  Curator,  by  whom  they  will  be 
acknowledged.  Should  the  donor  have  purchased  the  photographs,  it 
will  be  useftd  fbr  reference  if  the  name  of  the  photographer  and  his ' 
address  are  given. 
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RESULTS  OF  THE  NATIONAL  ANTARCTIC  EXPEDITION.— 
I.  GEOGRAPHICAL.* 

By  Captain  KOBEKT  P.  SCOTT,  C.V.O.,  R.N. 
In  the  following  paper  I  propose  to  confine  myself  mainly  to  the  purely 
geographical  resnlts  of  the  Antarctic  Expedition,  iu  considering  the 
distribution  of  land,  water,  and  ice  within  the  area  allotted  to  us  for 
exploration.  I  do  so  because  a  true  estimate  of  these  conditions  will  be 
arrived  at,  not  so  much  by  a  close  study  of  records  as  by  a  free  discussion 
of  observations  and  ideas,  which,  crude  as  they  may  be,  can  be  advanced 
at  once  without  prejudice.  I  avoid  referring  otherwise  than  in  the  most 
general  terms  to  the  results  of  the  other  scientific  work  carried  out  by 
our  specialist  investigators,  partly  because  I  realize  my  inability  to  cope 
with  such  a  task  in  a  satisfactory  manner,  pcurtly  because  the  main  outline 
of  much  of  the  work  has  already  been  given  by  the  officers  concerned, 
but  mainly  because  the  time  at  my  disposal  is  inadequate  to  do  more  than 
consider  the  subject  which  I  have  chosen.  I  believe  that  the  matter 
which  I  propose  to  set  before  you  is  of  general  interest,  and  had  I 
attempted  further  digressions,  not  only  must  it  have  been  robbed  of  its 
interest,  but  too  large  a  field  would  have  been  opened  to  the  discussion 
which  I  hope  may  follow.  I  must  assume,  in  all  that  I  have  to  say,  that 
the  published  reports  of  the  history  of  the  expedition  are  known. 

Pack  Ice, 

The  ice-conditions  in  the  Ross  sea  have  been  observed  in  the  course 
of  five  difi'erent  summers.  Although  differences  in  date  make  it  impos^ 
sible  to  closely  compare  those  seasons,  one  is  led  to  believe  that  four 

♦  Read  at  the  Royal  (.eographical  Society,  February  27, 191)5.  The  provisioDal 
map  in  vol.  24,  p.  248,  may  be  referred  to ;  a  finished  map  is  in  preparation,  and  it  is 
hoped  will  be  published  in  the  Journal  before  the  end  of  the  year. 

No.  IV.— April,  1905.]  2  b 


354  RKSOLTS  OF  THE  NATIONAL  ANTARCTIC  £XPKD1T10N. 

were  very  Bimilar  and  constitute  the  normal  oondition,  whilst  one,  the 
summer  of  1902-3,  was  exoeptionaL  The  normal  oondiiion  seems  to  be 
that  the  sea  becomes  completely  frozen  over  in  the  winter,  the  move- 
ment of  the  ice-sheet  leaving  narrow  spaces  of  open  water  only  at  its 
edge  in  such  places  as  the  northern  face  of  the  Great  Barrier,  and  pos- 
sibly in  occasional  rents,  which  are  speedily  refrozen.  The  emperor 
penguin  undoubtedly  takes  advantage  of  the  continual  strip  of  open 
water  that  fringes  the  barrier. 

The  gales  at  Oape  Orozier  grow  excessively  violent  towards  the  end 
of  September  and  in  October,  and  by  this  time  the  sun  has  taken  some 
effect  on  the  ice-sheet.  The  general  break-up  which  results  has  been 
witnessed  on  two  occasions  by  our  sledge  parties  ;  on  one  day  they  saw 
the  sea  completely  covered  with  ice,  and  on  the  next  looked  forth  on  a 
clear  sheet  of  open  water.  The  ice  thus  freed  drifts  to  the  north,  and 
forms  that  belt  of  pack  through  which  ships  must  pass  to  reach  the  sea 
in  the  early  summer.  Drifting  under  the  influence  of  vdnd,  loose  pieces 
of  ice  will  always  travel  faster  than  the  main  pack,  and  consequently  the 
southern  edge  of  the  band  will  generally  be  a  hard  and  fast  line,  where 
loose  pieces  are  crowding  on  the  main  pcK)k,  and  the  northern  edge  will 
be  free,  where  loose  pieces  are  tending  to  detach  themselves  from  it. 

Towards  the  end  of  December  and  the  early  part  of  January  this 
belt  extends  from  the  Antarctic  circle  for  about  200  miles  to  the  south, 
and,  as  Captain  Oolbeck  has  said,  is  probably  best  attacked  on  the 
meridian  of  178°  to  180°  E.  To  the  westward  of  this  the  pack  would  be 
augmented  by  the  coastal  ice  of  Victoria  Land,  and  to  the  eastward  by 
conditions  which  are  not  well  kuown,  but  on  which  the  discovery  of  Scott 
island  and  the  difficulties  experienced  by  Koss  seem  to  throw  some  light. 

The  ice  probably  leaves  the  Boss  sea  in  large  fields,  and  is  broken  by 
the  ocean  swell,  which  penetrates  the  pcK)k  for  a  very  great  distance ;  and 
this  accounts  for  the  fact  that  the  floes  increase  in  size  as  one  approaches 
the  southern  edge,  nowhere  exceeding  1  or  2  miles  in  leugtb.  In  this 
connection  it  is  interesting  to  note  the  large  fields,  4  or  5  miles  across, 
which  Captain  Colbeck  saw  north  of  the  Balleny  islands  in  1900. 

The  character  of  the  ice  frequently  changes,  giving  the  impression 
that  a  quantity  of  ice  of  a  previous  season  is  caught  when  the  sea 
freezes  over;  but  none  of  the  ice  met  with  is  formidable— all  is  more 
or  less  rotten  and  decayed. 

The  exceptional  ice-conditions  of  the  summer  of  1902-3  soem  to  have 
arisen  from  causes  commencing  at  a  very  early  date  in  the  winter  of 
1902.  What  must  be  considered  an  abnormal  succession  of  southerly 
gales  again  and  again  broke  up  the  ice  in  McMurdo  sound,  and  even 
late  in  the  winter  there  was  open  water  within  a  few  miles  of  the 
Discovery.  The  continual  formation  of  fresh  sheets  of  ice  must  have 
tended  to  congestion,  which  the  exceptionally  fine-weather  conditions 
of  December  and  January  failed  to  relieve,  so  that  the  greater  part 
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of  the  Bobs  sea  remained  filled  with  ice,  and  not  only  had  the  Morning 
great  difficulty  in  getting  to  the  soath,  but  the  sea  was  never  sufficiently 
open  to  admit  of  the  swell,  on  which  we  depended  to  break  up  the  fast 
ice  in  McMurdo  sound  and  free  the  Discovery. 

In  connection  with  the  latter  fact,  it  is  of  interest  to  note  that,  though 
the  main  pack  drifts  to  the  north  early,  there  is  an  eddy  in  McMurdo 
sound  in  which  a  mass  of  ice  is  detained  throughout  December  and 
January.  At  the  end  of  January  in  1902  and  1904  this  mass  was 
suddenly  carried  to  the  north,  but  it  did  not  disappear  until  nearly  a 
month  later  in  1903.  When  this  occurred  there  was  a  noticeable  change 
in  the  drift  of  the  surface  waters  through  the  strait. 

Continuing  to  drift  northward,  the  main  pack  is  dissipated  by  the 
beginning  of  February,  and  during  this  month  a  ship,  by  coming  directly 
south  on  the  178th  meridian,  could  reach  the  Great  Barrier  without 
encountering  any  pack  ice.  The  sea-ice  met  with  on  the  coast  of 
Victoria  Land  is  of  a  quite  different  character  from  that  found  in  the 
main  pack.  It  is  very  hard,  very  solid,  comparatively  free  from  snow, 
and,  except  where  dust  and  grit  have  settled  on  the  surface,  very  little 
decayed.  Its  uniform  smoothness  shows  that  there  is  very  little  pressure. 
In  the  bays  and  inlets  we  noticed  that  the  floes  had  a  great  regularity 
of  outline,  and  especially  in  Granite  harbour  we  found  that  the  ice- 
sheet  had  broken  into  almost  perfect  rectangular  rectilinear  figures.  In 
all  the  coast  ice  there  were  large  quantities  of  diatoms,  which  giave  a 
yellowish -brown  appearance  to  the  underside  of  the  floes.  The  pack  ice 
met  with  in  the  vicinity  of  King  Edward's  Land  was  very  heavy,  but 
differed  in  character.  Some  floes  were  much  hummocked,  and  were 
evidently  more  than  one  season  old,  whilst  othei*s  were  of  comparatively 
recent  growth.  It  appears  probable  that  a  large  quantity  of  pack  is 
detained  amongst  the  numerous  grounded  bergs  and  ice  islands  in  this 
region,  where  also  the  snowfall  seems  heavier  than  to  the  west. 

The  region  south  of  the  Balleny  islands  will  probably  always  be 
found  heavily  packed.  Our  course  from  Bobertson  bay  to  the  north, 
and  then  to  the  west  past  Sturge  island,  practically  gives  the  eastern 
limits  of  this  pack  at  the  end  of  February,  1904,  although  Boss  found, 
at  the  same  season  in  1841,  that  it  did  not  lay  beyond  the  168th 
meridian. 

Icebergs. 

The  main  supply  of  icebergs  in  the  Boss  sea  is  from  the  Barrier  and 
the  eastern  land.  The  glaciers  on  the  coast-line  of  Victoria  Land  are 
in  an  extraordinary  condition  of  stagnation,  and  nearly  all  the  bergs 
met  with  along  the  coast  have  undoubtedly  come  from  the  east* 
From  Cape  Adare  to  Cape  Crozier  there  are  only  two  ice-flows  capable  of 
giving  off  a  clean  tabular  berg  of  any  dimensions.  The  rate  at  which 
various  regions  give  off  bergs  can  be  to  some  extent  gauged  by  the 
comparative  newness  of  the  exposed  faces  of  the  ice-cliffs. 
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Innumerable  bergs  are  aground  on  the  shoaLi  off  the  eastern  land, 
and  some  are  very  Urge.  We  saw  one  or  two  small  ones  in  the  act  of 
oalving  from  the  high  cliflGei  in  that  direction,  but  we  did  not  see  any 
being  detaohed  from  the  Great  Barrier,  and  gathered  from  an  examina- 
tion of  the  edge  that  it  must  break  away  in  very  large  pieces. 

A  stream  of  small  bergs,  with  an  oocasional  large  one,  sets  along  the 
barrier  and  turns  north  along  the  western  land.  They  are  delayed  in 
the  larger  bays  and  inlets,  and  hung  up  on  such  shoal  patches  as  exist 
off  Cape  Crozier,  Gape  Washington,  and  Cape  Adare.  From  the  latter 
especially  there  extends  a  long  string  of  grounded  bergs,  where  they 
have  appeared  to  attempt  to  turn  the  corner  too  sharply  in  an  effort 
to  follow  the  coast.  To  the  westward  of  Cape  Adare,  stretching  toward 
Cape  North,  we  saw  immense  quantities  of  bergs;  but  after  turning 
to  the  north  we  saw  none  until  we  had  parsed  to  the  westward  of 
the  Balleny  islands,  when  they  were  fairly  numerous.  I  cannot  think 
that  the  bergs  we  saw  before  entering  the  pack  in  January,  1902,  can 
have  any  connection  with  the  Boss  sea,  but  they  probably  originate 
to  the  eastward,  and  it  is  interesting  to  note  those  seen  by  Captain 
Colbeck  to  the  eastward  of  Scott  island. 

The  size  of  Antarctic  icebergs  has  been  the  subject  of  some  dis* 
cussion,  and  there  is  much  excuse  for  exaggeration.  Of  the  many 
hundreds  seen  by  us  very  few  exceeded  a  mile  in  length  or  150  feet  in 
height ;  the  vast  majority  were  less  than  a  quarter  of  a  mile  across  and 
less  than  120  feet  high.  The  largest  iceberg  we  saw  was  off  King 
Edward's  Land,  apparently  aground.  We  estimated  it  as  about  5  or  6 
miles  in  length,  and  it  seemed  to  run  back  for  an  equal  distance.  In 
this  region  we  also  saw  some  very  high  bergs,  and  one  is  logged  as  240 
feet. 

The  proportion  of  the  submerged  to  the  visible  part  of  an  Antarctic 
iceberg  was  estimated  by  Sir  John  Murray  as  about  7  to  1.  I  am 
inclined  to  think  that  it  is  much  less,  but  I  have  no  exact  measurements 
to  adduce.  My  opinion  is  founded,  firstly,  on  general  observation  of 
the  depths  in  which  bergs  ground  (120  to  150  feet  bergs  do  not  seem 
to  touch  bottom  in  more  than  100  to  120  fathoms) ;  secondly,  on  an  eye 
estimate  of  the  proportion  as  indicated  in  an  overturned  berg ;  and, 
thirdly,  on  the  nature  of  the  ice  itself  as  exposed  in  the  face  of  the  berg 
or  of  the  cliff  from  which  it  has  come,  the  transition  from  snow  to  ioe 
is  very  gradual,  and  strongly  impresses  one  that  the  mass  throughout 
must  contain  large  quantities  of  air.  For  the  above  reasons,  I  am 
inclined  to  place  the  proportion  as  not  greater  than  5  to  1.  Mr.  Ferrar 
has  some  data  concerning  the  aeration  of  ice  taken  from  different  parts 
of  a  berg,  which  might  help  to  give  an  approximation.  This  factor 
appears  to  me  of  great  importance,  not  only  in  calculating  the  mass  of 
bergs,  but  as  giving  an  indication  of  the  thickness  of  the  ice-sheet 
covering  many  parts  of  the  Antarctic  lands. 
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CurrenL 

The  general  drift  of  the  current  in  the  Boss  sea  is  indicated  by  the 
direction  taken  by  the  bergs.  We  had  the  good  fortune  to  recognize  a 
berg  on  our  retnm  along  the  barrier  which  we  had  seen  on  the  outward 
journey.  It  had  drifted  70  miles  to  the  west  in  twelve  days ;  but  the 
surface  water  had  been  moving  at  a  greater  speed,  as  we  could  tell  by 
its  effect  on  the  ship.  The  tidal  streams  do  little  moie  than  accelerate 
or  retard  this  current,  and  it  was  only  occasionally  th^it  we  were  helped 
in  our  journey  to  the  south  and  east  by  a  favouring  stream.  To  the 
eastward  of  the  Balleny  islands  the  surface  water  is  moving  towards 
the  north,  but  the  absence  of  bergs  seems  to  show  that  there  is  no 
deeper  stream  in  this  direction.  To  the  westward  of  the  Balleny 
islands  we  did  not  notice  any  marked  current,  and  the  bergs  were  much 
scattered. 

The  Inland  Ice. 

The  main  geographical  interest  of  the  Discovery  expedition  must  lie 
in  the  practical  observation  of  a  coast-line  from  Mount  Melbourne,  in 
lat.  74^^,  to  Mount  Longstaff,  in  lat.  83°,  and  of  the  conditions  which 
lie  to  the  east  and  west  of  this  line.  Our  previous  knowledge  extended 
only  to  that  part  which  lies  between  Mount  Melbourne  and  McMurdo 
sound,  and  of  this  we  had  but  the  vaguest  description. 

The  outline  of  the  coast  and  the  positions  and  heights  of  the  moun- 
tain ranges  are  shown  on  the  chart.  It  will  be  seen  that  the  coastal 
mountains  are  comparatively  low  between  Mount  Melbourne  and  the 
Ferrar  glacier,  and  it  was  the  tabular  structure  of  these  that  first 
indicated  to  us  the  horizontal  stratification  of  the  mainland.  But  low 
as  the  mountains  are,  in  one  place  only  does  the  internal  ice  sheet  seem 
to  pour  any  volume  of  ice  into  the  sea,  whilst  the  mountains  themselves 
form  an  effective  screen  to  the  conditions  which  exist  behind  them.  I 
have  one  note  only  that  throws  light  on  these.  Looking  back  over  the 
ice-river  in  lat.  76°,  one  saw  its  surface  rise  sharply  to  a  ridge  between 
the  coastal  .mountains,  and  I  wrote, "  Beyond  this  the  surface  still  seemed 
to  rise,  and  bare  patches  of  rook  could  be  seen  at  a  greater  altitude,  but 
it  was  impossible  to  estimate  the  exact  distance  or  height  of  these."  As 
we  journeyed  inland  and  upwards  on  the  Ferrar  glacier  the  mountains 
on  our  right  gradually  rose  in  altitude,  and  when  we  reached  the 
interior  plateau,  at  a  height  of  9000  feet,  we  observed  nunataks  to  the 
northward  standing  above  our  own  level.  From  these  observations, 
I  think  there  can  be  little  doubt  that  the  land  rises  beyond  the  coastal 
mountains  of  the  whole  Prince  Albert  range,  and  that  the  interior 
ice-cap  nearly  maintains  the  altitude  which  it  has  to  the  southward. 
To  the  south  of  the  Ferrar  glacier  there  are  a  number  of  detachetl 
mountain  ranges  of  great  altitude  that  flank  the  coast,  in  the  distance 
at  which  we  first  saw  them  they  bore  all  the  appearance  of  islands,  but 
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closer  approach  not  only  narrowed  the  glaciers  which  lay  between  tbenit 
but  showed  ns  farther  mountains  which  lay  beyond  them,  and  revealed 
an  extensiye  mountain  region,  beyond  which  must  lie  an  ice>oap  of 
great  altitude  and  extent. 

It  is  known  that  we  travelled  to  the  westward  over  a  plain  which 
did  not  vary  in  altitude  more  than  60  or  70  &et  fbr  200  miles,  but  it 
will  be  remembered  that  one's  view  on  such  a  plain  is  ^«cj  limited,  and 
it  would  be  impossible  to  state  definitely  that  the  conditions  are  the  same 
for  many  miles  north  or  south  of  the  line  taken.  The  mild  undulations 
of  the  plain  were  sufficient  to  make  a  slightly  wavy  horizon,  which  ooold 
be  detected  by  swinging  the  levelled  telescopeof  the  theodolite,  and  I  am 
inclined  to  think  that  on  an  average  the  northern  horiaxm  was  sligfattj 
lower  than  the  southern,  but  this  was  not  a  definite  observation. 

We  did  not  reach  the  inland  plateau  of  8900  Caet  until  we  were  f nil  j 
60  miles  from  the  coast,  and  it  is,  therefore,  extremely  improbable  that 
the  full  height  of  the  ioe-cap  of  Victoria  Land  could  be  seen  anj* 
where  from  the  sea  or  from  the  barrier  surface.  It  is  certain  that  tb# 
ice-cap  is  of  very  great  extent,  and  the  evidences  which  I  have  briefly 
sketched  serve  to  increase  the  impression  of  its  vastnsss,  and  to  in* 
dicate  that  it  maintains  a  great  and  approximately  uniform  level  over 
the  whole  continent. 

Whether  we  accept  what  our  imagination  mast  suggest,  or  wheUbr 
we  pause  at  the  actual  UtiM  which  have  l^eeo  diftoovered,  thfs  graai 
ioe-ftheei  is  still  unique.  The  reaicin  for  its  nnezpeciedly  level  svtrCMt, 
the  possible  maximum  thickness,  and  many  other  details  fyimfnnimg  il, 
would  seem  to  me  to  offer  a  fruitful  field  iur  discussioi^  asid  on  mmk 
points  I  ibr  one  fehould  be  most  grateful  far  the  opinioA  of  experts. 

GUeiert, 

There  ar%  innuzLeraUe  f^acMrs  <m  the  coast  of  Vk^jgrn  Land,  fast 
the  gre^t  ix^'Yjritj  sserely  dieeharg»  locttl  mk^  ieids  lyts^^  m  Hm 
TaUers  of  the  coastal  raagw.  Vety  few  nui  be^^  to  the  t&ia»4  ms^ 
a&d  ihtmk  may  be  divided  iaSo  two  tbmum — the  liriiij^  aad  tW  4m0L 
In  tike  I'jKr  atn^ch  of  ffi^Mt  bstwecs  Cafie  Adas*  and  HmuA  Fmnjitsflr 
aw  :i'  ef  laihadt:,  u^en  appsso  ta  ht  'jotlj  Umx  tiviii^ 
from  the  ixijacui.  The  firm  iaOs  into  Lhf5v  S-twimm  hsj,  tihe  i 
the  ioe-rrrcr  in  7S'  S^  t<^  whkii  I  hare  a.rnady  nfdnrnid^  wlahi  Hm 
'Bmnub  aaud  'SuMjk^y^um  isuem  fsm  dbsoBMiis  Ijr  tdis  utMr  tvv.  The 
Skc^jB  aatd  Mits^jc  ^i^e^i  ssj  afnT49}j  dia«ajsr^  frtob  liii;  iolaarf  iai^ 
but  lad*  k  S^iLicfiJ..  Fr'jtt  »lguiiito;ms  v.'  «iik»  I  id^ne  nfaval^ 
tun  UK  lit  l:isje  iinoft  tdiat  tiic  akovHMan  tif  &e  sbiai;  iMrflUerif  ef 
time  diKniiiJT^  k  very  aii'^^w,  but  jnd^oig  inr  lif*  luinptaueait  i#  tiie 
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mimmer  thawing.     It    is  to  all  intents  and  purposes  a  dead  limb. 
From*  lack  of  time  for  its  constmotion,  the  inset  ohart  does  not  very 
cleiurly  show  the  nunifioations  of  this  glaoier.     Several  discharges 
from  the  inland  enter  a  common   basin,   from  which  two  arms  run 
towardis  the  sea.    Time  does  not  'permit  me  to  tonoh  on  many  interest- 
ing points  concerning  thdse  details,  but  I  may  be  permitted  to  refer 
to  an  exploration  which  I  made  of  the  "  north  "  arm  on  my  return  from 
the  west.    Various  observations  on  our  outward  journey,  and  whilst 
our  ideas  were  yet  unformed,  had  led  me  to  suppose  that  there  must  be 
a  considerable  discharge  of  ice  down  thia  arm,  and  on  my  return  I 
determined  to  explore  it.    After  a  day's  journey  down  the  glacier  the 
ice  became  very  rough,  and  we  were  oblig^  to  leave  our  sledges  and 
proceed  with  care.     As  we  continued  to  descend,  the  glacier  gradually 
dwindled,  and  then  suddenly  ended  in  the  tamest  manner  in  a  wall  of 
no  great  height.     In  the  valley  beyond  we  found  some  frozen  lakes, 
and  yet  further  in  the  narrow  deep  gorges,  long  lines  and  confused 
heaps  of  morainic  d^/ris.    We  walked  on,  hoping  to  gain  sight  of  the 
sea,  but  were  unable  to  do  so.     Perhaps  in  this  valley,  more  than 
anywhere,  lay  the  evidences  of  what  was  happening  and  what  had  been. 
There. lay  the  glacier  inert  and  dead,  whilst  the  summer  sun  slowly 
wasted  its  huge  mass ;  on  either  side  its  shrinking  tributaries  had  already 
severed  their  connection  and  receded  up  the  steep  mountain  sides ;  one 
could  no  longer  doubt  a  receding  glaciation.     Not  only  at  our  feet  lay  the 
morainic  heaps  to  show  what  the  glacier  had  once  been,  but  thousands 
of  feet  up  the  hillsides  they  ran,  till  a  clear-cut  line  showed  the  extreme 
limit  to  which  it  had  once  extended. 

Here  also  I  saw  long  morainic  heaps  60  or  70  feet  in  height  in 
the  floor  of  the  valley  clean  cut  through  by  old  watercourses,  which 
now  contain  only  the  most  modest  streams ;  many  of  the  boulders,  well 
clear  of  the  present  streams,  were  quite  smooth  and  rounded,  whilst 
others  at  a  greater  height  were  sub-angular.  This  water-action  must 
have  been  quite  recent,  Le,  since  the  glacier  receded. 

Mr.  Ferrar  has,  I  believe,  measured  the  ancient  high-tide  mark  of 
his  glacier  to  be  between  3000  and  4000  feet  above  its  present  level  in 
places,  but,  of  course,  found  the  difference  was  less  in  the  higher 
reaches. 

The  Ferrar  glacier  probably  contains  as  much  ice  as  any  hitherto 
known  in  the  world ;  the  Bame  and  Shackleton  glaciers  contain  a  great 
deal  more,  and  since  they  are  now  in  such  a  diminished  state,  it  is 
interesting  to  think  what  vast  streams  of  ice  they  must  have  been  at 
their  maximum.  To  what  extent  the  inland  ice  sheet  stood  above  its 
present  level  is  also  interesting  to  surmise ;  one  would  submit  a  possi- 
bility of  400  or  500  feet. 
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extracted  and  tabulated,  with  a  view  to  disoovering  differenoee  of  leyeL 
In  the  somewhat  cnrsoiy  examinations  to  which  I  have  referred,  I 
omitted  to  mention  that  there  was  an  indication  of  a  rise  of  level  at  the 
end  of  onr  jonmey;  at  this  time  we  were  dose  to  the  land,  in  the 
entrance  to  ShacUeton  inlet,  where  such  a  rise  might  well  be  expected. 

As  the  great  ice-sheet  moves  along  the  ooast  of  Victoria  Land,  the 
thrust  of  the  immense  glaciers  in  the  Shaokleton  and  Bame  inlets  tends 
to  push  it  from  the  land,  and  vast  chasms  are  left  between  the  ice-sheet 
and  the  land,  partly  filled  with  blocks  of  nM  falling  from  the  snow- 
capped foothills.  For  many  miles  from  the  entrances  to  these  inlets 
the  ice  is  waved  into  long  curved  nndnlatione,  and  as  one  approaches 
them,  the  waves  become  more  marked,  the  confosion'  increases,  and 
cracks  and  crevasses  grow  numerons.  Within  10  miles  of  the  coast-line 
at  any  place  there  are  signs  of  distnrbanoe,  and  it  can  be  easily  nnder- 
stood  that  snch  a  region  is  ill  adapted  for  the  sledge  traveller. 

But  without  the  region  of  these  distarbances,  or  some  10  to  15  miles 
from  the  land,  the  barrier  moves  with  tranquillity,  no  ridge  or  crevass 
or  other  irregularity  is  met  with,  and  the  surface  presents  one  mono- 
tonous even  plain  of  snow.  I  submit  that,  if  possible,  it  is  improbable 
that  a  mass  of  ice  could  be  pushing  over  the  land  in  such  an  even, 
undisturbed  fashion. 

Where  the  ice-sheet  is  pushing  past  the  Minna  bluff  and  around 
the  north  and  south  ends  of  the  White  island,  it  is  starred  into  long 
radial  crevasses,  running  from  10  to  20  miles  out  from  the  land.  The 
rifts  are  so  straight,  and  dose  so  gradually,  that  on  crossing  them  the 
sides  appear  to  have  been  mathematically  ruled  straight  parallel  lines. 
It  is  scarcely  imaginable  that  such  extraordinary  uniformity  of  fracture 
should  occur  in  an  ice-sheet  that  was  resting  on  the  land,  where  there 
must  be  some  irregularity  in  friction  and  ice-tension  tending  to  divert 
the  straightness  of  the  rents. 

In  one  of  these  crevasses  extending  from  the  north  end  of  White 
island,  Mr.  Royds  took  some  serial  temperatures.  Close  to  the  land  he 
found  that  the  temperature  fell  with  the  depth  to  a  mean  level  of  —  9",  but 
at  a  distance  of  10  miles  from  the  land  he  got  a  different  result.  Here 
at  first  the  temperature  fell,  but  deeper  it  gradually  rose  again,  until  at 
a  depth  of  19  fathoms  the  thermometer  showed  0^.  Deeper  than  this 
he  could  not  go,  on  account  of  the  snow  in  the  crevass.  But  I  think  it 
must  be  conceded  that  the  only  reasonable  cause  for  such  a  rise  of 
temperature  as  was  observed  is  the  presence  of  water  beneath  the  ice. 

After  our  observation  of  the  stagnant  condition  of  the  ice  about  our 
winter  quarters  and  in  the  Ferrar  glacier,  the  report  of  the  barrier 
movement  came  as  a  surprise.  Its  discovery  was  more  or  less  acd- 
dental.  In  September,  1 902,  I  established  Dep6t  A  on  the  exact  align- 
ment of  a  sharp  volcanic  peak  on  the  extreme  end  of  the  Minna  bluff 
with  the  summit  of  Mount  Discovery,  the  line  running  about  west- 
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north-west  and  east-south-east.  On  visiting  this  spot  in  1003,  Mr. 
Bame  found  that  the  alignment  was  no  longer  "  on,*'  and  thirteen  and 
a  half  months  after  the  establishment  of  the  dap6t  he  oaref ally  measured 
its  displaoement  from  the  original  line,  and  found  it  to  be  608  yards. 
The  direction  of  its  movement  must  be  a  little  to  the  east  of  north,  and 
consequently  this  figure  probably  represents  the  whole  movement  during 
the  period. 

The  direction  of  movement  of  the  ice-sheet  is  indicated  by  the  vast 
ridges  encountered  off  the  eastern  slopes  of  Mount  Terror ;  here  the 
sheet  is  pressing  up  and  shearing  past  the  land-ice,  raising  numerous 
parallel  pressure  ridges.  It  would  almost  seem  possible  that  the  move- 
ment was  taking  place  along  the  inner  or  outer  of  these  ridges  according 
to  the  state  of  the  tide.  Dr.  Wilson,  who  had  the  greatest  opportunity 
of  examining  this  region,  thinks  that  there  must  be  a  submarine  land 
ridge  between  Mount  Terror  and  White  island,  checking  the  flow  of  loe 
in  that  direction.  He  also  observed  that  glaciers  on  the  south  side  of 
Erebus  and  Terror,  where  there  is  an  exceptionally  heavy  snowfall,  are 
pressing  towards  the  south-west,  eventually  finding  relief  around  Gape 
Armitage.  That  there  was  some  pressure  from  the  barrier  around 
White  island  was  shown  by  the  pressure  ridges  which  were  formed  on 
the  eastern  side  of  our  peninsula.  There  are  many  points  of  interest  in 
the  junction  of  the  barrier  and  the  land,  wherever  it  may  be,  and  Mr. 
Bame  has  written  an  interesting  account  of  the  ice-disturbances  which 
he  saw  on  his  southern  journey,  which,  however,  is  too  long  for  repro- 
duction here. 

I  am  inclined  to  place  the  eastern  limit  of  the  floating  portion  of  the 
barrier  near  the  inlet  which  we  entered  in  long.  163°  W.  It  is  notice- 
able that  the  ice-cliff  immediately  to  the  east  of  this  has  not  broken 
away  since  Sir  James  Ross  traced  it.  Mr.  Ferrar  thought  he  actually 
saw  a  crack  about  which  there  was  a  differential  movement  of  the  ioe, 
or,  in  other  words,  a  tide  crack.  I  reported  the  barrier  surface  to  the 
south  of  this  inlet  to  be  undulating ;  it  would  perhaps  be  more  correct  to 
describe  it  as  a  plain  intersected  by  vallejs  running  east  and  west,  and 
descending  almost  to  the  sea-level ;  the  valleys  do  not  occur  at  regular 
intervals,  nor  are  their  slopes  regular.  This  disturbed  condition  of  the 
normally  level  plain  is,  without  doubt,  due  to^i:^  Edward's  Land,  but 
it  is  not  easy  to  see  why  the  effect  should  be  precisely  wL&t  it-is. 

The  full  extent  of  this  great  sheet  of  ice  must,  for  the  present,  be 
merely  a  matter  of  surmise.  At  our  most  southerly  point  we  saw  long 
snow-capes  running  out  beyond  Mount  Longstaff  and  meeting  the  level 
horizon ;  and  farther  still  the  mirage  threw  up  small  patches  of  white, 
indicative  of  still  more  distant  capes  and  mountains.  The  scene  to  the 
south  was  much  what  it  was  to  the  north,  and  the  weather  was  so  bright 
and  desr  that  we  can  make  at  least  one  statement  with  certainty.  The 
high  mountainous  coast-line  does  not  turn  to  the  east,  north  of  the 
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84tli  parallel,  beyond  the  slight  trend  it  already  has  in  that  direction.* 
Bat  at  such  distances  one  can  only  speak  of  the  high  land.  Whether 
the  level  surface  of  the  barrier  continues  to  skirt  the  coast-line  for  that 
distance,  it  is  impossible  to  say,  but,  for  my  part,  I  am  strongly  inclined 
to  think  that  it  does. 

Distrihutum  of  Land, 

If  the  high  coast-line  be  carried  for  100  miles  beyond  our  position  in 
the  direction  in  which  we  saw  it,  it  will  be  seen  to  be  making  directly 
towards  Graham  Land,  and  I  cannot  but  think  that  it  continues  to  do 
so.  If  so,  the  geographical  pole  would  be  situated  200  miles  or  more 
from  it  and  on  the  high  ice  plateau,  which  must  continue  behind  if  we 
allow  for  the  oomparatiyoly  rapid  movement  of  the  barrier. 

The  alternative  theory  held  by  many  is  that  the  coast  sweeps  round 
somewhere  and  joins  King  Edward's  Land ;  if  so,  the  turn,  as  I  have 
pointed  out,  must  be  made  a  very  long  way  south.  Unfortunately, 
our  knowledge  of  King  Edward's  Land  is  cursory.  Judged  by  the 
outline  of  the  hills  and  the  blackness  of  the  rocks,  it  appeared  to  be 
of  the  same  comparatively  recent  volcanic  formation  as  the  land  in  the 
immediate  vicinity  of  our  winter  quarters,  but  pieces  of  granite  were 
brought  up  with  the  lead  from  the  shallow  water  in  its  vicinity. 
In  the  region  of  Cape  Colbeok  the  land  is  covered  with  a  high-domed 
snow-cap,  but  to  the  eastward  we  had  a  long  clear  view  of  numerous 
peaks.  Beyond  those  which  fronted  the  coast-line  were  others  at  a 
greater  distance,  which  gave  a  depth  to  the  view.  But  we  saw  nothing 
like  the  wild  rugged  mountain  scenery  of  Victoria  Land. 

Speculation  on  Former  Conditions, 

It  is  obvious  that  when  the  southern  glaciation  was  at  a  maximum, 
when  the  glacier  valleys  were  filled  to  overflowing,  and  when  through 
all  of  them  the  great  reservoir  of  inland  ice  was  pouring  vast  masses 
into  the  Ross  sea,  the  Great  Barrier  was  a  very  dififerent  formation  from 
what  it  is  at  present,  and,  as  Mr,  Ferrar  has  pointed  out,  there  are 
abundant  evidences  of  its  great  enlargemeot.  Granite  boulders  are 
found  on  Cape  Royds  and  high  on  the  slopes  of  Terror,  erratics,  which 
can  only  have  come  from  the  mainland.  On  the  slopes  of  Terror  Dr. 
Wilson  found  morainio  terraces  800  feet  above  the  present  barrier 
surface.  Mr.  Ferrar  has  shown  that  nearly  the  whole  of  the  Cape 
Armitage  peninsula  was  at  one  time  submerged  in  the  ice  mass,  and, 
ia  fact,  on  all  sides  of  us,  and  everywhere,  were  signs  of  the  vastly 
greater  ancient  extent  of  the  ice-sheet. 

It  is  not  until  one  has  grasped  the  extent  of  the  former  glaciation 


♦  Ab  Bhowing  how  far  objects  may  be  Been  ia  the  clear  atmosphere  of  the  Antarctic, 
at  one  and  the  same  time  we  saw  Coulman  island  and  Mount  Krt^bus,  although 
separated  by  4^  of  latitude. 


BOUTHERN   EDGE   OP   PACK-ICE    ASI>  OPKX   BOSS  SEA,    LOOKISG    StirTHWAHPS. 
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and  the  oomparatively  rapid  reoession  of  the  present  that  one  can  hope 
to  explain  the  many  extraordinary  ice-formations  that  now  remain 
in  the  Boss  sea.  I  advance  snoh  an  explanation  with  all  deference  to 
the  diBtingniflhed  audience  which  I  address.  I  do  not  doubt  that  there 
will  be  disagreement  with  my  conclusions,  but  if  it  leads  to  discussion, 
we  may  all  benefit. 

I  am  of  opinion  that  at  or  near  the  time  of  maximum  glaciation  the 
huge  glaciers,  no  longer  able  to  float  in  a  sea  of  400  fathoms  or  more, 
joined  hands  and  spread  out  over  the  whole  Boss  sea,  completely  filling 
it  with  an  immense  sheet  of  ice.  At  that  time  the  edge  of  the  sheet, 
and  the  first  place  at  which  the  ice  could  become  water-borne,  bordered 
on  the  ocean  depths  to  the  north  of  Cape  Adare.  Then  followed  the 
receding  ice-conditions,  and  at  length  a  time  when  the  ice-sheet  was 
very  curiously  circumstanced.  The  Ross  sea  is  very  uniform  in  depth, 
north  and  south ;  the  ice-sheet  that  pressed  out  over  this  level  bottom 
would  consequently  be  more  or  less  uniform  in  thickness,  and  finally, 
the  wastage  would  be  more  or  less  uniform  over  the  whole  area.  As 
a  natural  consequence  of  such  conditions  there  came  a  time  when  the 
whole  ice-sheet  became  buoyant,  and  either  it  had  to  break  away 
with  great  rapidity  or  to  float  whilst  remaining  fast.  It  floated  and 
broke  away  gradually,  aud  the  present  rapidly  diminishing  barrier 
is  all  that  remains  of  the  great  ice-sheet;  or  rather,  it  is  not  all 
that  remains,  because  I  think  that  the  whole  coast  bears  signs  and 
remains  of  the  old  barrier  in  curious  ice-formations  which  can  be 
accounted  for  in  no  other  way.  Lady  Newnes  bay  is  filled  with  a 
fragment  of  the  barrier;  the  present  ice  discharges  are  wholly  in- 
sufficient to  account  for  such  a  sheet;  moreover,  its  surface  is  not 
gradually  inclined,  but  advances  in  long  and  steep  undulations,  the 
outer  waves  cut  oflf  by  deep  hollows  from  the  interior  mass.  A  single 
deep  sounding  in  an  inlet  showed  that  here,  too,  the  greater  part  of  the 
ice-mass  is  probably  afloat,  and  that  it  is  held  in  by  its  exceptional  land 
Borroundings. 

A  still  more  curious  fragment  is  the  long  tongue  of  ice,  extending 
from  the  land  in  lat.  75°.  Not  only  is  its  plan  outline  against  the 
supposition  that  it  can  be  fed  by  the  ice-sheet,  but  at  the  outer  end  it 
is  considerably  higher  than  at  the  inner.  Off  the  outer  end  we  got 
soundings  of  400  fathoms,  which  increases  the  difficulty  of  accounting 
for  the  continuance  of  such  an  unsupported  mass  of  ice  in  its  present 
position.  But  in  this  respect  the  same  difficulty  was  emphasized  in  con- 
nection with  a  more  wasted  ice-tongue  of  the  same  description  which 
jutted  out  from  the  slopes  of  Erebus  within  8  miles  of  our  winter 
quarters.  This  was  a  very  long  lathe-like  tongue  with  serrated  edges, 
and  afforded  us  many  arguments.  I  was  with  Captain  Colbeck  when  he 
sounded  off  the  end  and  at  various  spots  on  either  side ;  nowhere  could 
we  get  anything  but  very  deep  water.     But  the  problem  of  how  these 
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tongues  remain  at  anchor  has  no  bearing  on  their  origin,  and  is, 
therefore,  somewhat  of  a  digression. 

I  would  take,  as  another  typioal  remnant  of  the  greater  ioe-extension, 
one  of  the  numerous  steep  snow-slopes  that  fringed  the  sea  about  our 
winter  quarters.  They  start  on  a  steep  bare  hillside,  and,  wedge-shaped 
in  section,  gradually  increase  in  thickness  till  they  end  in  a  per- 
pendicular cliff  dipping  into  the  sea.  This  feature  in  a  modified  form 
is  reproduced  along  the  whole  coast-line  as  far  south  as  the  northern 
end  of  the  White  island.  Yet  one  other  formation  deserres  mention, 
namely,  that  which,  for  want  of  a  better  term,  I  may  call  the  fan- shaped 
glaciers  which  lie  under  such  steep  cliflfe  as  those  of  Coulman  island. 
These  are  to  some  extent  fed  by  the  ice-cap  above,  but  their  size  is  out 
of  proportion  to  such  a  supply,  and  they  end  in  steep  high  cli£fo  often 
more  than  100  feet  above  the  sea.  These  too,  I  think,  must  be  regarded 
as  the  last  clinging  remains  of  the  old  barrier. 

I  have  probably  wasted  too  much  of  your  time  in  attempting  to 
elucidate  these  ice  problems,  but  I  feel  that  the  subject  is  one  of  great 
interest  and  worthy  of  discussion.  I  do  not  know  that  I  have  advanced 
anything  startlingly  new,  but  what  I  wish  to  generally  impress  is,  that 
the  majority  of  curious  and  often  vast  ice-formations  met  with  in  the 
Boss  sea  must  be  regarded,  not  as  the  result  of  present-day  conditions, 
but  as  the  rapidly  wasting  remnants  of  a  former  age. 

Olimate. 

It  has  been  a  surprise  to  me  to  find  that  the  idea  that  a  great 
glacial  epoch  is  the  result  of  a  comparatively  mild  climate  is  supported 
by  much  authority.  Both  Mr.  Ferrar  and  I  arrived  at  this  conclusion 
independently  when  in  the  Antarctic.  The  chief  argument  is,  of  course, 
that  it  is  physically  impossible  for  cold  air  to  contain  much  moisture, 
but,  living  in  a  severe  climate,  it  was  impossible  not  to  realize  that 
greater  severity  would  have  meant  more  sterile  ice-conditions.  In  this 
connection  it  is  iuteresting  to  note  that  our  greatest  snowfall  occurred 
in  the  summer,  and  that  the  Baliony  islands  are  more  actively  glaciated 
than  Victoria  Land.  We  observed  two  large  avalanches  of  nevS  as 
we  passed  Sturge  island.  There  can  be  little  doubt  that  at  the  period 
of  heavy  glaciation  the  cliraate  of  Victoria  Land  was  far  milder  than  it 
is  at  present. 

I  should  like  to  contribute  seine  facts  which  may  be  of  interest 
to  meteorologists.  Mr.  Shaw  has  congratulated  us  on  the  possession 
of  such  an  excellent  beacon  as  Mount  Erebus,  from  which  we  could 
gather  the  direction  of  the  upper  air  currents.  In  this  connection 
there  were  some  interesting  evidences  to  be  gathered  from  the  surface 
of  the  snow  on  the  high  level  plateau  of  Victoria  Land.  The  high 
hard  winter  sastrugi  uniformly  point  between  west  by  south  and  west- 
south-west  ;  when  we  arrived  on  the  summit,  the  wind  was  a  little 
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south  of  west-iouth-west,  and  fresh  light  sastrngi  had  formed  in  that 
direction.  Daring  our  stay  the  wind  crept  gradually  round  to  south- 
west, and  once  or  twice  it  went  further  south,  with  a  rise  of  temperature 
and  light  snowfalL  I  gathered,  firstly,  that  throughout  the  winter  the 
wind  blows  from  west-l^-south,  but  during  the  summer  creeps  more  to 
the  southward ;  and,  secondly,  that  there  is  no  snowfall  except  in  the 
summer,  and  on  the  rare  occasions  when  the  wind  blows  almost  due 
south. 

Erebus  smoke  blew  almost  persistently  to  the  east,  but  we  could  not 
always  exactly  gauge  its  direction.  It  is  curious  to  find  that  every  sketch 
made  by  the  Boss  Expedition  shows  it  going  to  the  west,  and  Sir  Joseph 
Hooker  can  remember  it  going  in  no  other  direction. 

I  understand  that  Mr.  Shaw  is  of  opinion  that  the  south-east  winds 
recorded  in  our  winter  station  are  not  merely  local.  I  should  be  glad  to 
think  it  was  so,  but  the  weather  conditions  about  the  Discovery  seemed 
to  me  too  confused  to  allow  it.  It  was  often  possible  to  see  very  varying 
weather  conditions  simultaneously  at  different  places  within  our  view. 
For  instance,  at  one  time  a  bank  of  heavy  nimbus  cloud  overhung  Cape 
Bird;  the  northern  slopes  of  the  western  range  were  in  calm  and  sun- 
shine; clouds  of  drift  were  being  swept  from  the  slopes  of  the  Discovery  by 
a  southerly  wind.  The  wind  was  south-east  at  the  ship,  whilst  off  Cape 
Armitage  and  a  mile  or  two  to  the  eastward  of  our  peninsula  it  was 
again  calm.  The  same  confusion  was  shown  by  the  snow-waves.  As  a 
rule,  in  the  vicinity  of  the  ship  they  pointed  to  the  south-east ;  outside 
White  island  they  were  very  confused,  from  west-south-west  to  south- 
south-east  ;  south  of  White  island  and  to  the  Bluff  they  were  soutfi,  at 
the  depot  south-west,  and  off  the  eastern  slopes  of  Terror  again  south. 

At  the  eastern  end  of  the  barrier  the  winds  wo  experienced  were 

cortainly  east  and  south-east,  but  if  this  is  the  prevalent  direction  over  the 

'whole  barrier,  it  is  difficult  to  see  where  the  body  of  air  goes  to  unless 

it;  turns  to  the  north  on  arriving  at  Victoria  Land  ;  it  certainly  does  not 

So  over  the  mountains  and  plateau.     It  is  certainly  deplorable  that  there 

»lxould  be  no  way  of  measuring  the  Antarctic  snowfall.    The  most  eflS- 

oient  instrument,  however,  would  have  been  useless  in  the  vicinity  of 

^k^c  ship,  as  our  small  bay  was  a  focas  which  received  far  more  than  its 

^^xe  share  of  snow.     When  the  ice  about  Cape  Armitage  was  a  year  old, 

^*^    occurred  to  me  that  we  might  get  a  rough  idea  of  the  net  annual 

^^posit  by  measuring  the  depth  of  snow  at  various  points  on  its  surface. 

^tis  was  done  with  difficulty,  owiug  to  the  sastrugi  and  varying  nature 

^^  the  snow,  but  I  calculated  that  a  rough  average  of  the  results  would 

y^ present  between  4  and  5  inches  of  hard-packed  snow.     Rough  as  it 

^^>  this  figure  is  something  of  a  guide,  for  it  means  that  the  surface  of 

^^e  barrier  is  annually  augmented  by  about  this  amount.     It  may  be 

^dded  that  excavations  into  the  surface  of  the  barrier  invariably  revealed 

^  succession  of  crusts  at  irregular  intervals.  The  amount  of  Know  between 
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the  crufits  was  not  much  in  disagreement  with  the  deposit  above  men- 
tioned. Even  an  annual  increase  of  this  amount  would  aooount  £or  an 
absence  of  boulders  or  dirt  in  any  visible  portion  of  the  barrier  edge. 

In  mentioning  the  deposition  on  the  barrier,  I  cannot  refrain  from 
carrying  the  same  problem  to  the  ice-cap  and  hazarding  a  solution  for  a 
curious  condition  of  the  surface  which  puzzled  me  much  at  the  time.  In 
journeying  to  the  west  we  crossed  numerous  slight  inequalities.  Where 
the  surface  inclined  to  the  east,  it  was  covered  with  hard  sharp-edged 
sastmgi,  but  elsewhere  it  was  quite  smooth  and  covered  with  a  shiny 
crust  traversed  by  innumerable  transverse  cracks,  which  gave  it  a  scaly 
appearance  such  as  may  be  seen  in  the  mud  of  a  dried  pond.  I  felt  at 
the  time  that  this  was  no  recent  formation,  but  it  was  only  much  later 
that  it  occurred  to  me  that  this  might  be  a  sign  that  there  was  no 
net  deposit  of  snow  on  this  great  plateau,  or,  in  other  words,  that  the 
climatic  conditions  were  such  that  the  evaporation  equalled  or  exceeded 
the  deposition.  Before  quitting  the  subject  of  meteorology,  which  I  am 
very  loathe  to  do,  I  must  add  that  the  warm  snow-beariug  southerly 
winds  which  we  experienced  have  not  yet  been  explained.  Even  in 
the  depth  of  winter  this  wind  had  sometimes  a  temperature  of  +10°  to 
+  15"^.  Presumably  the  air  was  in  the  process  of  being  i-apidly  cooled, 
and  was  depositing  its  moisture.  If  it  had  been  heated  adiabatically, 
whence  comes  the  moisture  ?  Mr.  Boyds  may  have  had  some  such  idea 
in  his  mind  when  he  spoke  of  a  "  fohn  "  effect,  and  I  am  not  quite 
clear  as  to  Mr.  Sbaw's  reference  to  this.  He  remarks,  "  Wind  in  those 
regions  may  carry  snow  with  it  without  being  necessarily  a  very  moist 
wind."  If  this  implies  that  the  snow  was  only  drift-snow,  I  fear  he  is 
not  quite  apprised  as  to  the  conditions.  Although  it  was  impossible 
to  measure  the  snowfall,  it  was  generally  easy  to  distinguish  between 
snowfall  and  snowdrift,  and  in  the  case  of  our  southerly  winds  there  is 
no  doubt  whatever  they  are  accompanied  with  falling  snow.  It  will  be 
noted,  also,  that  a  comparatively  warm  southerly  wind  brought  snowfall 
on  the  summit  of  Victoria  Land,  and  at  our  farthest  south  position 
we  experienced  precisely  the  same  effect. 

I  must  regret  that  since  my  return  to  England  I  have  not  had  time 
to  keep  myself  fully  informed  of  the  progress  of  the  scientific  work  of 
the  expedition,  in  which  we  all,  whether  scientists  or  laymen,  must 
continue  to  take  a  deep  interest ;  but  we  know  that  it  is  in  good  hands, 
and  can  hope  that  the  best  will  be  made  of  the  raw  material  which  has 
been  brought  back. 

It  is  a  disappointment  to  all  that  Mr.  Ferrar*s  fossils  should  not  have 
been  in  a  fitter  state  for  identification,  but  it  is  some  consolation  to 
know  that  it  is  the  fault  of  nature,  and  not  of  the  discoverer,  that  they 
should  tell  so  little ;  and  it  is  a  great  satisfaction  to  find  that  geologists 
have  already  found  so  much  that  is  interesting  in  Mr.  Skel ton's  photo- 
Ferraris  brief  summary,  that  we  may  look  for  much 
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light  being  thrown  on  the  geological  fonnation  of  this  great  land  mass 
when  the  latter's  Yolnininons  notes  are  brought  into  shape.  Mr.  Ferrar 
has  already  desoribed  how  he  found  an  immense  sandstoue  formation, 
2000  feet  in  thickness,  practically  horizontally  bedded  on  a  granitic 
base  and  capped  with  basalt ;  the  simple  horizontal  structure  seems  to 
have  been  wholly  unexpected,  and  the  absence  of  lateral  pressure  in 
the  formation  of  such  a  huge  and  extensive  range  of  mountains  appears 
most  remarkable.  It  cannot  but  be  regarded  as  singularly  fortunate 
that  we  should  have  found  such  an  excellent  natural  geological  section 
of  the  rauge  as  was  exposed  in  the  steep  cliffs  of  the  Ferrar  glacier,  and 
if  the  simple  formation  thus  discovered  be  regarded  as  typical  of  the 
whole  mountain  range  (and  there  is  some  evidence  that  it  may  be),  the 
geology  of  the  Antarctic  continent  will  have  received  an  immense 
addition. 

The  more  recent  volcanic  outburst  which  has  thrown  up  the  high 
oonical  peaks  of  Erebus,  Terror,  Melbourne,  Discovery,  and  a  thousand 
minor  craters  along  the  coast-line,  must  also  be  of  great  interest.  It 
oocurs  to  me  to  add  here  that  geology  will  owe  much  to  the  careful 
charts  which  are  now  being  prepared  by  Lieut.  Mulook  from  a  very 
large  amount  pf  survey  data. 

I  am  glad  to  have  been  informed  that  an  unfortunate  error  with 
regard  to  the  hours  named  for  term  day  magnetic  observations  is  not 
of  such  importance  as  was  at  first  imagined,  and,  of  course,  the  curves 
taken  under  normal  conditions  are  of  unimpaired  value.  It  must  be 
long  before  the  full  magnetic  results  are  known,  but  Captain  Ghetwynd 
has  already  found  that  the  observations  for  "  variation  "  taken  at  sea  and 
on  sledge  journeys  work  in  remarkably  well. 

Dr.  Wilson's  work  on  vertebrate  zoology,  in  a  region  where  verte- 
brate zoology  ends,  is  already  fairly  well  known,  but  all  who  have 
listened  to  him  or  have  seen  his  sketches  must  realize  that  he  will 
have  much  more  yet  to  say  on  his  subject.  Mr.  Hodgson  has  already 
furnished  a  preliminary  paper  to  this  Society,  and  his  work  must 
necessarily  take  a  long  time  to  investigate. 

I  am  not  aware  of  the  fate  of  the  seismic,  the  pendulum,  or  the 
auroral  observations,  or  of  those  taken  for  atmospheric  electricity ;  but  as 
I  know  all  were  taken  oonscientiouely,  I  feel  sure  all  must  be  of  value. 
I  am  also  in  ignorance  at  present  with  regard  to  tidal  observations ; 
very  great  care  was  taken  to  eliminate  or  to  allow  for  all  chances  of 
error  in  these  observations,  and  it  is  therefore  to  be  hoped  that  they 
will  yield  good  results. 

Time  has  obliged  me  to  leave  many  interesting  points  untouched  in 
this  paper,  but  I  must  briefly  refer  to  our  geographical  exploration  to 
the  northward  and  westward  of  Cape  North.  I  have  already  shown 
the  probable  cause  of  Boss's  error  in  imagining  the  Russell  islands 
to  be  a  separate  group  from  those  discovered  by  Balleny,  and  I  have 
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described  onr  ooorae  to  the  westward.  But  with  reference  to  the  latter, 
I  would  add  that,  whilst  it  is  certain  that  we  most  reject  Wilkes 
Land  to  the  eastward  of  Ad^lie  Land,  Wilkes'  sonndings  still  remain 
as  a  guide  to  the  limit  of  the  continental  plateau  in  this  region.  Our 
own  uniform  soundings  of  250  fathoms  to  the  south,  together  with  his, 
show  that  there  is  a  considerable  extent  of  shallow  sea,  limited  more  or 
less  by  the  track  of  Wilkes'  ships. 


After  the  paper,  Sir  Johk  Murray  said :  I  do  not  propose  to  ofifer  any  remarks 
by  way  of  criticism,  bat  I  should  like  to  express  my  very  high  appreciation  of  the 
manner  in  which  the  work  of  this  expedition  has  been  carried  out,  and  the  large 
additions  to  knowledge  which  it  has  furnished.  I  have  listened  with  very  great 
interest  indeed  to  the  interpretation  which  the  leader  of  the  expedition  has  given 
to  very  many  of  these  observations.  Ko  doubt  he  has  studied  the  thing  upon  the 
spot,  and  19,  therefore,  very  much  more  capable  of  forming  a  judgment  as  to  the 
general  distribution  of  the  land  and  the  ice  than  any  one  else.  Still,  it  seems  to 
me  that,  so  &r  as  he  has.beea  able  to  place  the  ohservations  before  us,  I  would  not 
like  to  say  that  he  has  conclusively  shown  that  all  that  great  ice-barrier  over  which 
he  travelled  was  necessarily  afloat — that  is  to  say,  that  it  had  salt  water  underneath 
it.  That  it  is  afloat  at  its  outer  edge,  and  that  salt  water  may  extend  for  30  or 
40  miles  underneath  is  quite  probable,  but  I  should  not  like  to  admit  that  the 
whole  of  that  harrier  was  really  afloat.  This  ice  barrier  has,  it  appears  to  me,  a 
direct  connection  with  the  great  mass  of  snow  on  that  high  land.  Thus  alone  can 
I  account  for  its  motion  to  the  north  as  ohserved  by  the  members  of  the  expedition. 
One  thing  I  quite  agree  with,  and  all  the  observations  which  have  been  made  go 
to  show  that  at  the  present  time  there  is  a  retreat  of  the  ice  in  this  region.  That 
it  has  retreated  all  over  the  Antarctic  R^ons  is  extremely  probable ;  but  it  is 
certainly  in  a  dying-out  condition — that  is,  it  is  far  from  heing  at  its  maximum 
at  the  present  time.  That,  I  think,  may  be  admitted  as  thoroughly  proved. 
With  respect  to  where  the  great  mass  of  the  land  lies,  I  should  say  that  it  lies  in 
the  direction  that  has  been  indicated  by  the  leader  of  the  expedition.  The  rocks 
that  the  Challenger  dredged  up  within  the  Antarctic  circle  consisted  of  all  the 
kinds  of  rocks  that  are  usually  found  upon  continents,  and  we  all  of  us  firmly 
believed  that  within  that  region  there  was  a  great  continental  mass.  That  has 
now  been  proved  by  the  ohservations  of  the  Discovery^  and  that,  I  think,  is  a 
very  great  point  indeed.  I  have  read  some  of  the  other  communications  that  have 
been  given  by  other  members  of  the  expedition  of  what  has  been  accomplished 
in  the  various  departments,  and  I  for  one  will  yield  to  no  one  in  the  appreciation 
I  have  of  the  most  excellent  work  that  has  heen  done  by  this  expedition,  and  the 
great  contributions  to  human  knowledge  which  it  has  furnished. 

Mr.  J.  J.  H.  Teall  :  I  am  very  glad  of  the  opportunity  that  you  have  given  me 
of  associating  myself  most  thoroughly  and  completely  with  the  remarks  which 
Sir  John  Murray  has  made  as  to  the  importance  of  the  results  which  this  expedi- 
tion has  brought  forth.  Like  him,  I  do  not  feel  able  to  enter  into  anything  like 
a  discussion  of  the  problems  which  are  suggested  by  this  communication.  It  is 
given  to  all  expeditions  of  this  kind  to  extend  our  knowledge,  to  push  back  the 
boundary  between  the  known  and  the  unknown,  and  in  doing  so  to  set  at  rest  a 
number  of  points  on  which  we  were  previously  in  doubt,  and  to  bring  prominently 
to  the  front  new  problems  which  we  wish  to  have  solved.  I  think,  sir,  that  so  far 
as  regards  actual  results  achieved,  this  expedition  will  certainly  rank  with  any 
other  expedition  of  its  kind,  and  so  far  as  problems  suggested  are  concerned  it  is 
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equally  finriSle.  In  Uttenlag  to  this  most  interesting  acoount  of  the  ice  phenomena 
given  lyy  Gaptein  Soott,  many  problems  of  the  greatest  interest  suggest  themselves. 
I  am  not  going  to  detain  yoa  with  all  those  problems,  hot  there  is  oce  that  I 
would  just  like  to  refer  to.  He  has  proved  in  the  most  oonvinciog  maimer  that 
this  ice-sheet,  which  is  not  far  removed  above  the  level  of  the  Ross  sea,  and  which 
he  believed  to  be  afloat,  is  moving  towards  the  n(»th  at  quite  a  respectable  rate — 
600  yards,  I  think  it  was,  in  about  a  year — and  yet  the  ice  which  comes  down 
from  Victoria  Land  on  the  west  does  not  contribute  to  any  appreciable  degree  to 
the  ioe-bsrrier.  And,  moreover,  those  glaciers  which  move  down  from  the  west 
either  end  off  short  at  the  coast,  or  at  any  rate  do  not  move  on  towards  the  coast 
and  into  the  sea  to  any  great  extent  It  is  a  most  remarkable  fact,  because  if  the 
ice  of  the  southern  extension  of  the  Boss  sea  is  moving  north,  it  must  get  its 
supply  from  somewhere,  and  from  somewhere  where  the  precipitation,  one  would 
imagine,  must  be  very  much  greater  than  that  of  this  region.  How  does  that 
mass  of  ice  moving  towards  the  north  obtain  its  supply  ?  That  is  the  question. 
Are  we,  as  Captain  Scott  has  hinted  in  those  cooclusions  of  his,  witnessing  the 
disappearance  of  a  glacial  period?  It  is  certain  that  the  ice  phenomena  are 
dwindling.  Does  this  constant  movement  towards  the  north  mean  that  the  ice, 
which  accumulated  in  more  sonthem  regions  under  climatic  conditions  quite  different 
from  those  which  now  exist,  is  fading  away  ?  That  is  a  problem  that  we  cannot 
solve.  We  want  more  expeditions.  We  wish  Captain  Scott  would  go  again  and 
get  up  some  9000  feet,  say  on  Mount  Longstaff,  and  see  what  there  is  beyond.  I 
am  sure^  nothing  would  give  all  of  us  greater  pleasure  than  to  hear  that  such  a 
thing  was  possible ;  but  I  fear  that  for  the  present  we  shall  have  to  be  content 
to  I'tudy  the  data  that  have  been  collected  by  Captain  Scott  and  his  colleagues 
with  the  greatest  possible  care,  and  th(n  formulate  problems  to  be  solved  by 
further  research. 

Mr.  Lamplugh  :  I  am  afraid  there  are  many  points  in  Captain  Scott'd  paper 
of  a  technical  character  which  would  not  be  interesting  to  discuss  on  this  occasion. 
There  are  two  questions,  however,  which  I  should  like  to  ask  Captain  Scott.  In 
studying  the  glaciation  of  the  British  Islands  we  find  evidence  of  two  large  ice- 
sheets  covering  the  seap,  one  covering  the  North  Sea  basin,  and  the  other  cover- 
ing the  basin  of  the  Irish  Sea.  In  the  barrier  ice  described  by  Captain  Scott  we 
seem  to  have  a  mass  of  ice  resembling  that  which  formerly  covered  our  sea  basins. 
These  ice- sheets  do  not  seem  to  have  accumulated  entirely  from  the  flow  frcm  the 
mountains.  I  would  ask  Captain  Scott  whether  he  would  consider  it  to  be  possible, 
if  a  sea  were  frozen  over  or  covered  with  pack-ice  permanently,  for  a  thick  mass 
of  ice  to  form  gradually  by  the  exces?,  under  favourable  conditions,  of  the  winter 
snowfall  over  what  would  melt  away  in  the  summer  ?  Is  it  possible  that  in  this 
way  there  might  in  a  closed  basin  be  an  ice-sheet  formed  without  drawing  upon 
mountainous  land  at  all?  There  is  another  question  with  regard  to  the  Ferrar 
glacier.  Captain  Scott  spoke  of  finding  that  the  northern  arm  ended  upon  the 
land,  while  the  southern  or  main  arm  ends  in  the  sea.  Appsrently,  although  the 
ice  flowed  down  the  north  valley,  yet  it  was  moving  up  the  land  slope,  because 
the  bottom  of  the  main  valley  sank  below  sea-level,  whereas  the  said  arm  ended 
upon  the  land.  This  would  be  a  very  interesting  case  if  I  sm  right  in  my  inter- 
pretation of  the  facts;  it  would  look  as  if  this  ice  were  flowing  over  an  old  land 
surface.  That  is  a  point  upon  which  I  should  like  to  have  Captain  Scotl's  opinion. 
Then,  among  many  other  matters  largely  involved  in  these  observations,  there  is 
the  question  as  to  the  cause  of  the  Glacial  Period.  It  seems  now  to  be  conclusively 
shown  that  the  ice  is  melting  away  very  rapidly  in  the  Antarctic.  It  has  already 
been  proved  that  the  same  thing  is  happening  in  the  Arctic.      We  eeem  at  the 
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same  time  to  have  a  diaappearanoe  of  the  ice  both  id  the  n^rth  and  south.  This 
tells  strongly  against  the  theory  of  alternating  glaciation,  and  alternating  inter- 
glacial  periods.  Of  course,  there  are  Tery  many  other  points  which  we  shall  have 
to  consider,  but  I  mention  these,  and  I  hope  that  Captain  Scott  will  gi?e  us  the 
benefit  of  his  opinion  upon  them. 

Dr.  Mill  :  At  this  hour  of  the  evening,  I  cannot  profitably  add  anything  to 
what  has  been  said  by  the  othfr  speakers,  but  I  cordially  agree  with  them  in  their 
remarks  as  to  the  problems  that  have  been  elucidated  by  the  researches  of  the 
Discovery^  and  as  to  the  otjier  problems  that  have  been  raised  and  remain  for 
future  solution.  I  am  particularly  in  agreement  with  what  Dr.  Ttall  said  as  to 
the  extreme  importance  of  tits  expedition  being  in  due  time  followed  up  by  another. 
There  should  be  continuity  in  carrying  forward  thU  research  which  begun  at  the 
time  of  Oook,  130  years  ago,  and  has  since  proceeded  stc^p  by  step,  every  fresh  ex- 
pedition building  itself  upon  the  experience  of  its  predecessors.  There  are  one  or 
two  statements  in  Captain  ScDtt's  observations  which  interested  me  especially, 
because  he  has,  entirely  independently,  come  to  conclusions  with  regard  to  the 
causes  of  the  Antarctic  icebergs  and  the  ice  barrier  similar  to  those  suggested  by 
his  predecessors  a  long  time  ago ;  the  most  interesting  of  all  is  that  of  the  great 
barrier  being  entirely  afloat,  confirming  in  a  remarkable  way  the  reflections  of 
Bificoe  that  Antarctic  icebergs  were  the  reiult  of  frosen  sea-water  and  the  fall  of 
snow  *'  accumulated  with  time.**  All  these  problems  could  stand  a  great  deal 
of  discussion,  and  this  they  will  undoubtedly  receive ;  but  this  evening,  I  am  afraid, 
is  hardly  the  time  for  entering  upon  any  new  matter  of  a  controverrial  nature. 

The  Pbesident  :  Mr.  Teall  has  suggested  that  birds  might  be  neir  the  south 
pole.  I  think  Mr.  Bemacchi  would  be  able  to  tell  us  that,  if  it  is  the  case.  He 
saw  a  white  petrel  flying  due  south,  and  obviously  it  had  some  object  in  view. 

Mr.  Bkrnacohi  :  I  am  afraid  I  did  not  quite  catch  the  i>oint  of  the  President* 
question,  but  with  regard  to  the  white  petrel  that  we  observed  on  the  ice-barrier 
it  was  seen  while  on  the  sledge  journey  undertaken  by  Liout.  Royds  and  mysel 
across  that  barrier,  and  nearly  at  our  farthest  point  south-east  from  Mount  Erebus 
— that  is,  at  a  distance,  I  should  think,  of  120  miles  from  the  sea.    What  it  was 
doing  there  1  have  not  the  slightest  idea,  nor  have  I  the  slightest  idea  where  it  wa  » 
going. 

Captain  Scott  :  I  would  remark  again  that  I  do  not  claim  to  have  actually 
proved  that  the  Great  Barrier  is  afloat  far  to  the  south,  I  merely  point  to  strong 
suggestive  evidences ;  but  I  cannot  quite  see  why  Sir  John  Murray  should  limit  its 
flotation  to  30  or  40  miles.  If  it  is  water-borne  for  30  or  40  miles,  why  not  for  103 
miles  or  more  ?  Mr.  Lamplugh's  questions  are  difiBcult  to  answer  verbally  and  at 
short  notice.  With  regard  to  the  possibility  of  an  ice- sheet  being  formed  in  an 
enclosid  sea  without  its  being  fed  from  a  mountainous  country,  I  can  imagine, 
without  being  an  expert,  that  such  a  thing  would  be  quite  possible.  I  see  no 
reason  why  an  ice-sheet  should  not  be  formed  at  a  low  level  in  the  same  manner 
as  it  is  formed  on  the  high  plateaux  of  a  mountainous  country  given  similar 
climatic  conditions.  With  referenc3  to  the  possibility  of  the  north  arm  of  the 
Ferrar  glacier  having  been  a  feeder  rather  than  an  outlet  of  the  glacier  bann,  I 
fear  my  remarks  must  have  been  obscure,  as  they  did  not  convey  the  fact  that  in 
this  valley  we  were  travelling  downwards  and  towards  tl  e  sea.  I  think  if  I  were 
to  explain  the  topographical  features  to  Lim,  it  would  leave  him  in  no  doubt  that 
the  valley  ended  at  the  sea,  a  few  miles  bejond  where  we  saw  it,  and  that  the 
glacier  was  an  outflow  which  had  wasted  back.  I  am  not  very  clear  with  regard 
to  the  third  question  concerniog  the  inter-glacial  period.  If  it  suggests  the  possi- 
bility that  the  ice  has  receded  and  is  now  again  advancing,  1  would  reply  that  I 
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think  there  is  no  doubt  that  this  ie  not  the  case.  The  rate  at  which  the  ice  is  now 
melting,  coaplcd  with  the  abaence  of  movemeat,  points  to  a  present-day  recession. 
Of  course,  there  are  a  great  many  facts  which  I  ha?e  not  been  able  to  enter  upon 
to-night  which  would  bear  upon  the  subject. 

The  Pbesident:  It  only  remains  for  us  to  thank  G«ptain  Scott  for  his  most 
important  and  interesting  paper.  He  has  thrown  great  light  upon  a  most  important 
part  of  the  Antarctic  Regions.  He  has  given  us  a  new  sttndpoint  whence  to  draw 
conclusions  on  the  geography  of  the  whole  region.  I  propose  to  you,  and  I  am 
sure  you  will  join  with  me  in  passing,  a  very  cordial  vote  of  thanks  to  Captain 
Scott  for  his  most  valuable  paper. 


Mr.  W.  N.  Shaw,  f.b.8.,  sends  the  following  remarks  : — 

I  am  glad  of  the  opportunity  of  adding  to  the  remarks  I  made  with  reference  to 
Mr.  Boyds*  paper,  since  Captain  Scott  has  referred  to  them,  and  has  raised  some 
questions  with  regard  to  them.  The  first  point  is  whether  the  winds  at  the  winter 
quarters  can  be  regarded  as  merely  local  winds.  The  best  evidence  with  regard  to 
this  would  be  the  barometric  gradient.  If  the  average  barometric  gradient  is 
northward,  there  will  be  some  kind  of  easterly  drift.  I  do  not  yet  know  what 
evidence  there  is  about  the  gradient,  but  in  the  mean  time  it  is  gratifying  to  know 
that  the  direction  of  the  wind  was  most  frequently  from  some  easterly  direction, 
because  it  points,  in  so  far  as  it  points  at  all,  to  some  sort  of  circulation  from  the 
eastward  about  the  pole  of  cold. 

The  other  point  I  wish  to  refer  to  is  the  possible  occurrence  of  snow  in  a  dry 
wind.  Parenthetically  I  may  say  I  should  be  glad  of  Captain  Scott's  method  of 
distinguishing  between  drift  snow  and  falling  snow,  but  it  would  not  be  important 
for  this  questioD,  which,  I  take  it,  is  really  the  question  whether  the  air  through 
which  snow  \a  falling  is  the  air  in  which  it  has  been  formed.  The  answer  of  any 
physicist  to  the  question  put  in  that  way  is  '*  Certainly  not ; "  but  to  the  further 
question  whether  the  air  through  which  the  snow  is  falling  is  similar,  as  regards 
humidity,  to  the  air  in  which  the  snow  was  formed,  the  answer  is  not  so  easy.  It 
is  sometimes  difiBcult  to  believe,  when  we  get  rain  here  with  an  easterly  wind,  that 
the  raindrops  are  formed  in  the  easterly  current,  and  not  in  some  upper  current. 
And  snow  is  even  more  likely  to  find  itself  carried  along  in  a  surface  drift  in  which 
it  was  not  formed.  For  the  humidity  we  have  still  some  unsolved  problems  about 
the  dryness  of  air  over  the  sea,  and  we  know  so  little  about  the  conditions  of 
evaporation  and  saturation  at  very  low  temperatures  that  it  would  not  be  wIeo 
to  assume  that  we  know  the  hygrometric  state  of  the  air  from  the  fact  that  it  is 
carrying  snow-particles. 


II.  MOTES  ON  THE  PHYSICAL  GEOGRAPHY  OF  THE 
ANTARCTIC* 

By  H.  T.  FBRRAR,  M.A.,  F.Q.S. 
The  follonnng  notes  do  not  in  any  way  pretend  to  be  complete,  but  are  intended  to 
be  an  introduction  to  the  physical  geography  of  the  area  allotted  to  the  Discovery 
in  the  intematioLal  scheme  of  work  in  the  south  polar  regions.  No  geological 
sequence  is  given,  but  the  rocks  are  considered  in  the  order  in  which  they  occur  in 
the  field,  and  this  order  may  be  taken  as  a  guide  to  the  relative  ages  of  the  rocks. 


♦  This  and  the  paper  by  Lieut.  Koyds  were  read  at  a  meeting  of  the  Research 
Department  on  Februury  6,  1905. 
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The  maps  indicate  the  positions  from  which  specimeDS  were  obtained,  but  cannot 
be  taken  as  accurate ;  nor  can  the  height  at  which  the  ice  onoe  stood  be  considered 
exact,  for  all  the  evidence  on  this  point  has  not  yet  been  collected  together. 

If  you  will  allow  me  to  read  my  paper  instead  of  lecturing  from  notes,  I  shall 
be  greatly  obliged  ;  for  I  find  that  in  lecturing  the  great  difficulty  is  to  bring  the 
main  points  to  notice,  giving  due  prominence  to  each  in  turn.  There  are  many 
points,  such  as  the  "  Structure  of  the  ice,"*  or  '*  Ice  as  a  geological  agent,"  which  I 
have  had  to  ignore  entirely,  for  want  of  space;  but  these  and  many  other  points,  I 
hope  to  be  able  to  enlarge  upon  later. 

The  History. 

Captain  Cook,  in  1774,  circumnavigated  the  Earth  in  high  southern  latitudes, 
proved  the  existence  of  a  circumpolar  ocean,  and  showed  that  in  all  probability 
there  was  a  great  mass  of  land  there.  The  most  striking  information  he  obtsined 
was  the  isolation  of  the  mythical  Antarctic  continent,  but  it  was  in  about  110° 
W.  long,  and  7P  S.  lat.  that  the  evidence  of  the  presence  of  land  was  greatest ; 
however,  no  more  definite  knowledge  as  to  the  amount  of  land  in  high  latitudes 
was  obtained  until  the  Australian  whaling  fleet  made  inroads  into  these  unknown 
seas.  It  is  noteworthy  that  every  expedition  tends  to  show  the  amount  of  land  to  be 
less  and  less,  although  there  is  hardly  room  now,  as  fo  much  is  known,  to  decrease 
the  size  of  the  Antarctic  continent  to  any  great  extent. 

Land  wa^  discovered  at  or  near  the  antarctic  circle  by  the  whalers  Kemp  and 
Balleny  •  early  in  the  nineteenth  century,  but  it  was  not  until  1839  and  later,  when 
an  international  attack  was  made  on  the  south  polar  regions,  that  the  nature  of 
the  land  could  be  guessed  at.  The  Russian  expedition,  under  Bellingshausen  ^t  and 
the  American  squadron,  under  Wilkes,t  augmented  Cook's  work ;  but  the  first 
geological  specimens  were  obt lined  by  the  French  expedition  under  Dumont- 
Derville,§  when  a  landing  was  made  on  what  is  now  known  as  AdMie  Land. 
Balleny,  the  captain  of  one  of  the  ships  of  the  enterprising  Enderby  of  London, 
and  Weddell  of  the  same  firm,  made  important  inroads  into  the  Antarctic,  which 
have  been  subsequently  used  by  exploring  ships,  but  need  not  be  mentioned  here, 
as  this  paper  proposes  to  deal  only  with  South  Victoria  Land. 

This  land  was  discovered  by  the  Boss  li  expedition  (1839-1841),  and  his  dis- 
coveries may  be  summed  up  thus — 

1.  An  extensive  range  of  mountains  of  very  great  altitude,  abutting  the  open 
sea,  and  ending  very  sharply  in  that  sea.  Boss's  ships,  the  Erebus  and  the  Terror, 
were  not  near  enough  to  prove  the  continuity  of  the  whole,  nor  to  see  any  structure 
in  them. 

2.  An  open  sea,  with  comparatively  shallow  soundings,  but  which  shelved  to 
great  depths  in  about  lat.  65°  S.,  as  if  off  the  edge  of  a  continental  shelf.  • 

3.  Volcanic  cones,  or  strictly  volcanoes,  one  of  which,  Erebus,  is  still  active. 

4.  A  great  wall  of  ice,  470  miles  long,  and  of  varying  height,  with  a  sheer  clifiT- 
face,  facing  the  north. 

5.  Specimens  of  rock  from  the  Possession  islands.  One  specimen  is  a  horn- 
blende basalt,!  AQc^y  owing  to  the  nature  of  this  rock  and  to  the  presence  of 


•  J.R.O  S.,  London,  9  ( W39),  517-526. 

t  *  Jimrnal  des  Voyages/  14  (1822),  126-128.     Book  published,  1831. 

X  *  Wilkes' Narrative.'    Philadelphia:  1845. 

§  *  Histoire  du  Voyage.*    1845. 

II  *  Voyage  to  the  Southern  and  Antarctic  Regions.' 

1  Teall,  Jerrayn  Street  Collodion. 
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mountains  sucli  as  Erebus  and  Terror,  McCormick  decided  the  whole  range  was  of 
Yolcanic  material. 

In  1874  H.M.S.  ChcUlenger^  under  Nares,  crofsed  the  Antarctic  circle,  and, 
in  dredging,  obtained  specimens  of  archsean  rock,  which  made  it  probable  that  these 
rocks  formed  part  of  the  Antarctic  continent.  Specimens  of  quartzite  are  recorded 
from  the  Possession  islandp,*  from  Gape  Adare,  as  well  as  in  the  Challenger^B 
dredgings,  but  no  importance  was  attached  to  these  finds. 

The  Southern  Cross  expedition,  which  was  the  first  to  spend  a  Winter  in 
South  Victoria  Land,  to  some  extent  amplified  the  obserrations  of  Ross,  as  regards 
the  yolcanic  rocks ;  but  in  addition  this  expedition  brought  back  Palasosoic  quartz 
grit8,t  but  unfortnnateiy  no  fossils  were  found  in  these,  though  they  are  undoubtedly 
of  sedimentary  origin ;  also  plutonic  rocks,  such  as  granites,  but  no  specimens  of 
these  had  been  recorded  in  situ. 

TJte  Hocks  found, 

A  iaodiog  was  made  from  the  Discover}/  on  Cape  Adare  on  January  9, 1902, 
and  a  collection,  chiefly  of  volcanic  rocks,  was  made ;  but  there  was  no  suspicion 
of  the  presence  of  other  than  igneous  rocks  until,  in  the  operation  of  dredgiog  near 
Coulmon  island,  several  white  fragments  of  granular  quartzite  were  brought  up. 
The  probability  of  the  presence  of  a  sedimentary  rock  was  further  increased  by 
sighting,  just  south  of  Mount  Melbourne,  a  typical  tabular  mountain  with  what 
may  turn  out  to  be  bold  escarpment  slopes ;  and  again,  when  a  landing  was  made 
in  a  harbour  in  lat.  76°  S.,  on  a  denuded  granite  massive,  small  boulders  of 
quartzite  were  found.  On  Mount  Terror,  basic  lavas,  granite  boulders,  t\xS»,  and 
quartzite  boulders  were  found,  but  still  there  was  no  sign  of  sedimentary  rock  in  situ. 

When  Lieut.  Armitage,  in  December,  1902,  made  his  pioneer  journey  into 
the  Royal  Society  range,  he  found  a  horizontally  bedded  rock  of  great  thickness 
exposed  along  the  whole  length  of  the  ice-stream,  but  eventnally  disappearing 
below  the  inland  ice,  and  brought  back  specimens  of  quartz  grit,  so  that  now  the 
presence  of  a  eedimentary  rock  in  situ  in  the  vicinity  of  our  winter  quarters  was  an 
established  fact. 

In  addition  to  the  above  rocks,  phonolites  were  found  in  several  localities  on 
the  islands  around  Winter  Quarters,  and  a  coarse  tuff,  similar  to  the  Possession 
island  palagonite  tuflf.t  occurred  as  a  prominent  crag  bursting  through  the  snow  on 
the  south  side  of  Mount  Erebus. 

In  the  Royal  Society  range,  at  a  later  date  (November,  1903),  a  gneissic  plat- 
form was  found,  which  is  probably  of  archaean  age,  and  above  it  occur  the  following 
rocks  in  order  from  below  :  granites,  sandstone,  basalt. 

The  granites  appear  to  be  of  two  ages — the  one  is  peculiar  in  having  a  horizontal 
upper  surface,  which  can  be  seen  stretching  for  15  miles  without  a  break;  the 
other  appears  to  be  intrusive,  but  its  exact  position  has  not  yet  been  determined. 

The  sandstone,  which  I  propose  to  call  the  Beacon  Sandstone  Formation,  is 
2000  feet  thick,  and  appears  to  cover  an  area  of  50  by  20  miles,  and  possibly  ten 
times  as  much,  but  there  is  no  direct  evidence  for  this. 

The  basalt  caps  the  Sandstone  over  a  considerable  area,  and  forms  the  well- 
known  plateau  feature  so  chsracteristic  of  that  rock.§  The  original  plateaux  have 
been  dissected  by  denudation,  and  probably  also  broken  up  by  faulting. 


•  Prior,  Miti.  Mag,  12,  "  Antarctic  Rock-specimens." 

t  Prior,  **  Southern  Cross  Collections,"  Brit.  Mus.  Nat.  Hid.  publication,  p.  325. 

X  Prior,  Min.  Mag.,  13,  *'  Antarctic  Rock  Specimens." 

§  Barker,  *  Skye  Survey  Memoir/  plutos  ix.  and  x. 
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The  basftlt  forms  the  higheet  ground  that  has  been  asoended  in  South  Victoria 
Land,  and  in  addition  it  occurs  as  dykes  and  sills  in  the  Sandstone,  and  is,  the'efore, 
evidently  a  younger  rock.  It  is  first  met  with  near  the  7000-foot  contour,  and 
is  also  seen  at  the  Depdt  Nunatak,  8000  feet  above  sea-level.  It  appears  to  be 
columnar  throughout,  and  numerous  columns  up  to  12  feet  in  diameter  aod  perhaps 
500  feet  high  were  observed  80  miles  from  the  sea  and  120  miles  from  the  ship. 

The  fossil  plants  were  found  close  at  the  base  of  the  basalt  in  a  thin  carbonaceous 
seam  not  more  than  ^  of  an  inch  thick.  After  my  party,  Eennar,  P.O.,  and  Weller, 
A.B.,  had  been  laid  up  for  six  and  a  half  days  on  the  edge  of  the  inland  ice,  we  made 
our  way  back  to  Dep6t  Nunatak,  which  we  could  only  get  occasional  glimpses  of 
through  the  snow-drift.  Here  we  spread  our  gear  out  to  get  rid  of  the  snow 
accumulated  in  it  during  the  lie  up,  and  in  the  moraine  I  found  very  suggestive 
traces  of  organic  matter.  I  at  once  made  across  the  South-West  arm  of  the  great 
glacier  we  had  ascended,  to  a  spot  where  the  Beacon  SandstoDe  could  ba  seen  just 
appearing  below  the  *' capping"  basalt.  We  arrived  at  this  spot,  had  lunch,  and 
imagine  my  delight,  when  taking  my  bag  and  hammer  up  to  the  rock-face,  to  find 
this  '*  coal-mine,"  as  I  may  call  it,  staring  me  in  the  face.  Finding  the  Ecam  to  ba 
much  charred,  I  set  ofif  next  day  diagonally  down  the  valley  to  a  spot  on  the  left 
bank  of  the  glacier  where  2000  feet  of  the  sandstone  was  exposed,  and  of  this,  1500 
feet  proved  to  be  accessible,  and  was  examined. 

However,  no  better  specimens  could  be  obtained,  neither  could  the  base  of  the 
sandstone,  nor  the  platform  on  which  it  rested,  be  seen  here  or  at  any  other  spot 
visited  during  this  memorable  sledge  journey. 

The  Topography. 

South  Victoria  Land  consists  of  a  great  range  of  mountains,  which  reach  in 
an  almost  continuous  belt  from  the  latitude  of  Gape  Adare  to  the  latitude  of  Mount 
Longstaff,  a  distance  of  800  miles  or  so.  The  heights  vary  from  15,000  feet,  of 
which  there  are  three  or  four  peaks  of  that  height,  to  4000  feet,  and  it  is  remark- 
able that  there  is  no  extensive  area  of  land  of  a  less  height  than  4000  feet. 

This  range  appears  to  be  the  eastern  extremity  of  a  great  mass  of  land,  and 
buttresses  a  vast  interior  ice-field,*  traversed  for  200  miles  by  Captain  Scott  in  a 
westerly  direction.  Gaptiun  Scott  found  this  inland  ice  to  ba  of  an  almost  uniform 
level,  and  to  maintain  this  level  at  a  height  of  9000  feet  above  the  sea.  This 
inland  ice  drams  into  the  sea  through  valleys  at  right  angles  to  the  length  of  the 
mountain  range  (see  the  charts  published  by  the  Royal  Geographical  Society),  and 
in  this  way  gives  rise  to  two  of  the  largest  glaciers  in  the  world. 

In  the  latitude  of  Cape  Gauss  (I  use  this  term,  as  nothing  very  definite  has  yet 
been  fixed  on  this  part  of  the  coast)  the  land  falls  to  only  heights  of  4000  feet,  and 
there  is  a  long  stretch  of  coast  which  is  very  similar  to  the  west  coast  of  Green- 
land, and  made  familiar  to  us  in  Von  Drygalski's  detailed  work  of  that  area. 
These  features  are :  a  comparatively  narrow  belt  of  inferior  height,  ending  sharply 
at  the  sea-front,  through  which  glaciers  or  ice-streams  (if  we  use  Drygakki's 
nomenclature)  break,  on  their  way  to  the  sea  from  the  inland  ice.  These  ice- 
streams  are  very  similar  to  those  of  Greenland,  in  that  their  length  between  the 
land  forming  their  sides  is  more  nearly  equal  to  their  breadth  than  is  the  case  with 
Norwegian  or  Alpine  glaciers.! 

In  addition  to  the  main  mountain  range  of  South  Victoria  Land,  wo  have 
isolated  volcanic  cones  or  volcanoes,  though  only  one,  Mount  Erebus,  is  now  active. 


•  Bernacchi,  *  To  the  South  Polar  Regions.*     1901. 

t  lleim, '  Gletsohcrkundc*    Stuttgart :  188o.    Classiiication  of  Glaciers. 
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These  volcanoes  as  a  rule  lie  at  the  baFe  of  the  moaDtain  range,  in  comparatively 
low  land,  and  as  often  as  not  slope  down  directly  into  the  sea.  They  are  idl  conical, 
though  not  so  steep  as  those  of  Japan,  and  several  have  craters  at  their  summits, 
as  is  proved  by  the  cone  being  truncated.  They  are  all  of  considerable  height, 
and  can  be  seen  to  cover  large  areas  if  reference  is  made  to  the  charts. 

Mount  Erebus^  12,760  feet  high,  shows  three  marked  stages  in  its  growth — 

(a)  The  lip  of  a  huge  crater,  running  round  it  as  a  girdle  at  a  height  of  about 
6000  feet  above  sea-level. 

(&)  A  second  lip,  at  an  altitude  of  10,000  feet,  of  a  younger  crater,  from  which 
streams  of  lava  have  welled  up  and  flowed  down  its  sides. 

(c)  The  present  small  cone,*  built  up  asymetrically  inside  the  second  lip,  and 
from  which  the  steam  now  issues. 

Mount  Terror^  like  Mount  Erebus,  is  completely  covered  in  snow,  except  in  the 
more  exposed  spots,  where  either  the  wind  blows  the  snow  away,  or  the  slope  is 
exposed  to  the  sun,  which  evaporates  the  snow  as  fast  as  it  falls.  This  mountain 
is  10,884  feet  high,  and  has  a  perfect  crater  rim  at  its  summit,  probably  half  a  mile 
across ;  there  are  also  occasional  parasitic  vents  on  the  east  side  of  Terror,  but  on  the 
south  and  west  sides  the  covering  of  ice  and  snow  is  so  heavy  that  vents,  if  present, 
could  not  be  distinguished. 

Mount  Discovery f  like  the  two  former,  is  thickly  covered  in  snow  on  the  south 
side,  though  on  the  north  side  it  is  practically  bare.  This  mountain  stands  on  an 
almost  circular  base,  and  is  connected  to  the  mainland  on  the  west  by  a  low  dome 
(Mount  Morning).  This  latter  forms  the  right  bank  of  the  Eoettlitz  glacier,  which 
flows  out  to  the  north  into  McMurdo  bay,  along  the  base  of  the  Royal  Society  range. 

Mount  Mdboume^  8560  feet,  the  last  of  the  volcanic  cones  which  I  will  mention 
here,  like  the  rest,  is  isolated,  but  lies  more  among  the  mountains  than  do  the 
others,  except,  of  course,  Erebus  and  Terror,  which  form  an  island  of  themselves. 
It  is  rather  steeper  than  the  others,  tapering  up  alihost  to  a  point,  but,  being 
truncated,  probably  has  a  crater  at  its  summit  a  quarter  of  a  mile  in  diameter.  On 
the  north  side  it  ri^es  sharply  out  of  Wood  bay — one  of  the  largest  indentations  in 
the  comparatively  straight  coast-line — while  on  the  east  it  stretches  out  into  a  long 
promontory,  namely.  Gape  Washington. 

Before  going  furtiier,  I  should  like  to  put  on  record  the  great  help  1  obtained 
from  all  my  companions,  and  to  say  how  I  appreciate  that  help.  It  can  at  once  be 
seen  that  it  was  impossible  for  me  to  have  travelled  over  all  the  locajities  men- 
tioned in  this  summary,  and  as  it  is  impossible  for  me  to  name  the  source  of 
my  information  in  each  case,  I  must  refer  my  hearers  to  the  charts  and  the  sledge 
journeys  for  details  on  any  particular  point 

The  Land  Ice. 

Contrary  to  expectation,  the  ice  was  found  to  be  developed  on  a  comparatively 
small  8cale,t  and  not,  as  was  expected,  covering  the  whole  land  surface,  except  for  a 
few  isolated  peaks  or  nunataks. 

The  form  of  the  land  surface  accounts  for  this  to  a  great  extent,  for  having 
an  almost  continuous  cliff-face,  on  an  average  10,000  feet  high,  facing  the  open  sea, 
the  amount  of  precipitation  would  have  to  be  excessive  to  build  up  and  fill  in  with 
ice  the  valleys  at  the  base  of  the  cli£f-face. 

It  is  true  that  in  the  vicinity  of  Cape  Gauss,  where  the  land  is  only  3000  or 
4000  feet  high,  the  features  are  similar  to  those  of  Greenland,^  namely,  a  fringe  of 

•  Scrope,  •Volcanoes/  sketch  of  Aetna,  p.  190. 

t  A  Geikie,  •  Text-book  of  Geology,'  p.  418 ;  and  Ooll,  *  Climate  and  Time.' 

X  Drygalski,  *  Greenland  Expedition/  p.  150. 
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land  almost  SDOw-ooverei,  behind  which  lies  an  extensive  area  completely  covered 
in  snow  and  ioe,  or  inland  ice,  as  it  has  baen  termed.  Further  south,  however, 
where  the  land  rises  to  heights  of  12,000  and  15,000  feet,  typical  glaciers  ooour, 
always  on  the  east  ride  of  the  monntain  range,  having  their  gathering  ground 
or  firn-fields  among  the  higher  peaks,  and  flowing  out  into  the  foothills  through 
valleys. 

It  is  remarkable  that  some  of  these  glaciers  do  not  reach  the  sea,  bat  end  2  or  3 
miles  from  it,  and  at  altitudes  of  2000  and  3000  feet  above  it. 

On  the  west  ride  of  the  summit  of  the  range  the  land  appears  to  fall  away,  and 
the  whole  becdmes  covered  in  snow;  the  bare  mountains  have  their  place  quickly 
taken  by  Isolated  nunataks,  and  these  are  only  found  5  or  6  miles  to  the  westward 
of  where  the  mountains  properly  end. 

This  inland  ice  finds  its  way  to  the  sea  through  valleys  which  cut  right  through 
the  mountain  range,  and  the  great  ice-streams  thus  formed  are  usuilly  of  bare  ice, 
for  the  winds  that  blow  down  them  appear  to  sweep  away  any  loose  snow  that  m%y 
have  fJEillen,  and  it  is  only  near  the  terminal  faces  that  any  thickness  of  snow  is 
found.  On  the  other  hand,  the  more  protected  glaciers  in  the  mountain  range,  as  a 
rule,  have  a  rignificant  snow-covering. 

Running  water  was,  as  a  rule,  conspicuous  by  its  absence,  for  it  was  only  in  the 
channels  between  the  side  of  a  glacier  and  a  bare  rock  surface  that  any  water 
could  be  seen,  and  then  only  in  the  two  summer  months  proper,  December  and 
January. 

All  water  that  has  been  seen  could  be  accounted  for  directly  by  melting 
alone,  due  to  radiation  from  the  sun,  as  all  of  it  was  due  to  surface  thaw,  and 
none  to  the  internal  beit  of  the  glacier  or  the  Earth's  snrface.  After  a  summer 
snowfall,  running  water  does  take  a  small  part  in  the  cycle  of  seasonal  cbaoge, 
for  the  tnow  falling  on  bare  stony  ground,  such  as  Black  and  Brown  islands, 
is  quickly  melted  by  the  sun,  and  runs  off  to  lower  levels  in  a  constantly  increasing 
stream — so  much  so  that  Urge  areas  among  the  moraines  at  the  base  of  Mount 
Discovery  and  Bro?ni  island  are  completely  inundated. 

Under  this  head,  namely,  The  Land  Ice,  we  must  include  the  icc-sbeets,  of 
which  there  are  at  least  three  in  South  Victoria  Land,  namely,  Ross'  Great  loe- 
sheet  or  barrier,  the  ice-sheet  in  the  vicinity  of  Cape  Gauss,  and,  thirdly,  the  ice* 
sheet  filling  up  Lady  Newnes  bay. 

All  these  have  as  characteristics  a  horizontal  upper  surface  of  great  extent, 
which  may  or  may  not  be  undulating  (cf.  the  Humboldt  glacier  in  Greenland) ; 
a  seaward  cliff  or  face  of  ice,  almost  absolutely  perpendicular,  and  varying  in  height 
between  50  and  200  feet ;  and  water  at  the  base  of  this  cliff,  which  is,  without 
a  doubt,  deep  enough  to  float  the  ice.  For  details,  see  the  charts  published  in  the 
Geographical  Journal^  August,  1904. 

The  Old  Moraines, 

Ice-scratched  stones  and  doubtful  erratic  blocks  were  seen  on  the  slopes  of 
Mount  Terror  above  Cape  Crozier;  but  it  was  not  until  Dr.  Wilson,  following 
in  the  footsteps  of  Lieut.  Royds  overland  to  Cape  Crozier  from  Winter  Quarters, 
found  what  is  probably  an  old  moraine,  high  above  the  level  of  the  Ross  ice-sheet, 
and  proved  the  ice-sheet  to  have  been  once  higher  than  it  is  now. 

There  was  other,  though  unsatisfactory,  evidence  of  this  greater  height  of  the 
ice-sheet  near  the  summit  of  White  island  and  around  Winter  Quarters,  but  the  old 
morsines  above  Cape  Crozier  put  all  doubts  at  rest. 

Other  old  moraines  occur  in  the  channels  between  Black  island.  Brown  island, 
and  Mount  Discovery,  and  as  a  rule  hug  the  shore,  as  do  ordinary  lateral  moraines. 
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And,  ftgain,  on  the  top  of  Cape  Adare  erratics  and  old  moraines  oocorred,  which 
could  not  but  have  been  formed  by  a  greater  extent  of  ice  than  obtains  at  present. 
Therefore  the  ice  is  netf  a  minlmnm,  which  is  rather  a  sarpriring  conclusion  to 
arrive  at  I  am  not  prepared  to  discuss  the  obsenrations  of  others  in  North  Polar 
regions,  but  would  like  to  draw  attention  to  such  statements  as — 

1.  Prof.  Garwood's  (Q.J.G,8.,  toI.  W,  November,  1899,  p.  688),  that  the  snow- 
line of  Spitsbergen,  in  78°  N.  lat,  is  at  an  altitude  of  2000  feet  above  sea-level. 

2.  Yon  Drygalski'i),*  that  the  (Greenland  ice  is  receding,  and  it  would  require  a 
warmer  and  more  humid  climate  to  extend  the  glaciers  to  their  once  greatest 
extension  in  his  latitude,  72°  N. 

3.  Dr.  Schei's,  that  the  ice  of  Grinnel  Land  is  at  a  *' maximum,"  and  accom- 
panies this  statement  with  a  photograph  (Geographical  Journal^  Julji  1901,  p.  65), 
showing  a  moraine  50  feet  at  least  above  the  level  of  the  glacier.  Dr.  Schei's 
latitude  north  was  very  nearly  our  latitude  south,  namely,  77°. 

All  my  evidence  as  regards  the  advance  or  retreat  of  the  ice  in  South  Tictoria 
Land  points  the  same  way,  namely,  a  retreat  which  b  going  on  at  the  present  day. 
This  is  exemplified  again  by  the  fiMst  that  the  Boss  ice-sheet,  though  moving 
100  feet  a  month  to  the  northward,  has  retreated  on  an  average  15  miles  during 
the  last  65  years.  These,  and  other  points  too  numerous  for  this  short  paper, 
should  be  discussed  in  th«r  relation  to  the  Great  Ice  Age  of  Europe  and  the  Great 
Glacier  Period  in  New  Zealand.f 

ITie  Sea  Ice. 

The  sea  ice  that  has  been  seen  presented  nothiog  of  special  interest  in  its 
formation  or  behaviour.  McMurdo  bay  was  guarded  by  a  line  of  pack-ice  from 
Cape  Bird  westward.  When  the  Discovery  entered  the  bay  in  Ftbruary,  1902, 
this  Hdo  had  to  be  cut  before  the  open  water  was  reached,  this  open  water  not 
freezing  over  finally  until  May,  although  it  had  been  practically  frozen  in  April. 
The  bay  remained  covered  in  a  uniform  sheet  of  ice  tmtil  February,  1904,  when  a 
general  break-up  took  place. 

The  ice  as  a  rule  does  not  attain  a  thickness  greater  than  8  feet  by  direct 
freezing,  but  where  snow  accumulates  locally  the  thickness  produced  in  a  Eeason 
may  be  as  much  as  40  feet.  So  also^  locally,  direct  freezing  will  produce  a  thickness 
of  12  feet  where  the  land  prevents  a  rapid  circulation  of  the  water ;  aod,  on  the 
contrary,  where  there  is  known  to  be  a  strong  current,  the  ice,  tlough  freezing 
to  a  thickness  of  8  feet  during  the  winter,  will  be  completely  melted  through 
daring  the  stmimer. 

The  salinity  of  the  sea-ice  t  is  very  variable,  and  seems  to  depend  upon  the 
rate  of  freezing  more  than  upon  the  depth  or  distance  from  the  upper  surface.  In 
many  cases  where  the  ice-floe  was  hummocked  up,  bands  could  be  seen  which  were 
of  different  hardness  as  regards  the  action  of  wind  and  water.  These  bands  all 
had  different  percentages  of  salt,  and  the  thicker  bands,  which  had  been  frozen 
quicker  by  a  sudden  fall  in  the  external  temperature,  were  found  to  contain  more 
salt  than  the  thinner  bands. 

Denudation. 
Denudation,  at  the  present  day,  on  the  whole  plays  a  comparatively  unimportant 
part  in  determining  the  features  of  the  landscape.    It  is  true  that  the  Royal 


♦  *  Greenland  Expedition/  p.  33. 
t  Hutton,  Tran$.  N.Z.  Imt.,  6,  384. 

X  Axel  Hamberg,  Bhang  Till  K.  Svemka  Vtt.-SkaiL  Ilandlingar,  Band  81,  Afd.  II. 
No.  2,  p.  5. 
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Society  range  does  show  rounded  rock  surfaces  due  to  the  grinding  of  ice,  or 
the  rock  matter  carried  along  by  ice,  but  in  the  vicinity  of  Winter  Quarters  none 
of  this  ^  ice-work  *'  has  been  seen.  The  splitting  off  and  cracking  of  large  masses  of 
rock  due  to  the  percolation  of  water,  which  expands  on  freezing,  gives  evidence 
of  at  present  being  the  most  important  factor  in  the  denudation  of  the  land.  Ex- 
amples of  this  kind  are  well  illustrated  in  Castle  rock  and  the  Cathedral  rocks  of 
the  Royal  Society  range. 

Water  plays  an  unimportant  part  in  some  localities,  while  generally  the  work 
of  running  water  of  the  present  day  is  absent  altogether.  On  the  eastern  side  of 
Brown  island  there  are  several  gullies  cut  out  in  the  hiUside  by  the  water  from  the. 
snow-fields  flowing  down  to  a  lower  level,  and  as  water  in  any  quantity  has  only 
bem  observed  during  two  months  of  the  year,  its  resultant  effects  are  very  marked. 

Wind  is  an  important  factor  in  denudatioo,  for  both  at  Winter  Quarters  and  in 
the  mountains  of  the  mainland  its  effects  were  observed.  At  the  former  locality 
some  rocks  were  polished  and  pitted  in  the  ordinary  manner,  but  in  the  latter 
granite  blocks  were  gnarled  and  hollowed  *  in  a  unique  manner. 

The  surface  around  the  harbour  where  the  ship  lay  is  composed  of  loose  stones. 
Under  them  and  mixed  with  them  is  the  dust  due  to  the  disintegration  of  the 
rocks;  and  at  some  points  a  rock  can  be  seen  to  crumble  gradually  until  it 
becomes  a  mass  of  impalpable  powder.  This  powder,  however,  cannot  remain  on 
the  surface,  and  is,  as  a  rale,  protected  from  the  wind  by  a  covering  of  looae  stones. 

The  Movement  of  the  Ice. 
There  were  few  opportunities  for  measuring  the  movement  of  the  ice,  as  the*'e 
was  no  glacier  within  20  miles  of  the  ship,  and  the  nearest  glacier  that  could  give 
any  fundamental  results  was  40  miles  away.  When  the  ship  first  anchored,  it 
was  seen  that  the  Ross  ice-sheet  exerted  a  certain  pressure  against  the  Winter 
Quarters  peninsula,  and  the  first  party  to  Cape  Grozier  overland  brought  back 
tidiugs  of  huge  ridges  pressed  up  against  the  base  of  Mount  Terror.  However, 
a  good  measurement  of  the  movemcLt  of  the  Ross  ice-sheet  over  a  long  interval 
was  obtained  by  a  sledge  party  visiting  Captain  Scott's  Dep6t  A,  off  the 
Minna  Bluff,  a  year  after  it  was  laid  down.  The  following  brief  results  are 
inaccurate,  as  most  have  been  obtained  by  hearsay,  and  have  not  been  checked 
by  angles  yet ;  but  they  will  serve  the  purpose  here  of  showing  how  extremely 
slow  the  movement  is,  especially  when  compared  with  observations  of  others  in 
the  Arctic  Regions  ; — 

1.  Blue  glacier  (Norwegian  type),  1  inch  per  month. 

2.  Ice  tongue  in  Erebus  bay,  3}  feet  per  month. 

3.  Ferrar  glacier  (Greenland  type),  5  feet  per  month,  winter  months ;  12  feet 
per  month  in  the  warmest  month,  December. 

4.  Ross  ice-sheet  (DepCt  A),  100  feet  per  month ;  overflow  at  Pram  point, 
8  feet  per  month. 

5.  Spitzbergen  (Garwood),  800  feet  per  month.f 

6.  Karajak  glacier  (Drjgalski),  1500  feet  per  month.^ 

In  conclusion,  attention  must  be  drawn  to  the  action  of  ice  as  a  "  conservative 
agent."  §  The  ice-foot,  which  so  many  writers  quote  as  carrying  matter  out  to 
see,  we  found  to  remain  firmly  fixed  to  the  land,  and  to  act  as  a  '*  selvedge"  edge 
does  to  a  piece  of  cloth,  i.e.  strengthen  it  and  retard  wear  and  tear. 

It  may  be  remarked   that  the  snowfall  during  the  two  years  has  not  been 

♦  P.  P.  Tuckett,  Oeol.  Mao.,  January,  1904. 

t  QJ.OS.y  vol.  66,  189'J,  p.  686.         X  *  Greenland  Expedition,*  Band.  1,  p.  263. 

§  Bonney,  Geo.  Jour.,  1893,  pp.  481-499.;  Proe.  R.O.8.,  1888. 
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excessive,  nor  baa  the  climate  been  ao  aevere  *  aa  piBTiona  explorers  bad  led  one 
to  Buppoae.  The  climate  may  be  described  as  perfectly  dry  (cold  desert  conditions^ 
owing  to  the  temperature  of  the  air  always  being  .below  the  freesing-point  of 
water,  and  this  fact  goes  far  to  explain  the  present  terrestrial  features  of  South 
Victoria  Land. 


Before  the  papers  by  Lieut.  Boyds  and  Mr.  Ferrar,  the  Pbesident  paid :  It 
is  necessary  to  bring  the  geographical  results  of  the  Antarctic  Expedition  before 
the  Fellows  of  the  Society  in  some  form  which  will  enable  them  thoroughly 
to  understand  the  results  and  to  discuss  them,  and  after  consideration  I  thought 
the  best  plan  would  be  to  request  some  of  the  officers  of  the  scientific  staff 
who  were  in  charge  of  different  departments  of  work  to  write  short  special 
papers  on  their  own  results,  and  then  that  the  commander  of  the  expedition 
should  be  requested,  at  a  large  general  meeting,  to  review  the  whole  subject, 
BO  that  it  might  be  fully  discussed.  Mr.  Royds  has  kindly  undertaken  to  give 
us  some  account  of  his  work  in  meteorology.  Mr.  Ferrar  will  give  us  some 
account  of  the  physical  geography  of  that  very  remarkable  range  of  moun- 
tains running  nearly  700  miles  uorth  and  south,  and  attaining  heights  of  1500 
feet,  and  certainly  not  ending  where  they  were  last  seen.  Possibly  at  a  future 
meeting  we  may  have  short  papers  from  other  officers.  Mr.  Armitage*s  work  is,  of 
course,  of  the  greatest  possible  value,  and  is  mainly  connected  with  the  magnetic 
observatioos  at  sea.  Mr.  Bemacchi  has  conducted  most  of  the  physical  observa- 
tions on  land,  the  magnetic  work,  and  the  pendulum  observations,  with  the  assist- 
ance of  Mr.  Skelton ;  Mr.  Barne,  the  tidal  observations ;  and  then  we  rather  hope, 
also,  to  have  short  papers  from  Dr.  Wilson  on  the  geographical  aspects  and  dis- 
tribution of  the  aves  fauna,  and  possibly  a  brief  note  from  Mr.  Hodgson  with 
regard  to  a  few  of  the  invertebrates.  This  evening  we  shall  have  papers  from 
Mr.  Royds  on  the  "Meteorology  of  the  Part  of  the  Antarctic  Regions  where  the 
Discovery  wintered,"  and  Mr.  Ferrar  on  the  •*  Geology  of  the  Antarctic  Regions." 
I  now  call  upon  Mr.  Royds  to  read  his  paper. 

After  the  reading  of  the  paperp,  the  following  discussion  took  place : — 
Dr.  BoNKET,  in  expressing  his  sense  of  the  great  value  of  the  two  papers  to 
which  they  had  just  listened,  said  that  in  the  Geological  Magazine  two  accounts 
of  hollow  blocks,  such  as  Mr.  Ferrar  had  noticed,  had  recently  appeared — the  one 
def cribing  a  case  in  Corsica ;  the  othc,  by  Mr.  Baron,  in  Madagascar.  Both,  in 
granite,  were  in  localities  where  the  action  of  wind  in  any  form  seemed  not  to 
be  possible ;  and  be  did  not  feel  satisfied  with  any  explanation  which  had  been 
offered,  though  at  present  he  was  unable  to  propose  a  better.  He  ventured  to 
object  to  the  use  Mr.  Ferrar  had  made  of  the  term  *'  esker,"  of  which  he  had  examined 
some  good  examples,  including  the  noted  one  at  Upsala.  Li  them  the  stones  were 
generally  fairly  rounded,  and  the  materials  more  or  less  stratified.  The  photograph 
which  had  been  shown  them,  he  thought,  represented  a  variety  of  moraine.  These, 
however,  were  only  trifling  criticisms.  Passing  to  the  main  points  of  the  paper, 
he  thought  the  most  important  was  that  the  great  ice-barrier,  in  all  probability, 
did  not  refet  on  submerged  land,  but  was  afloat.  That  to  him  was  quite  a  novel 
idea ;  but  after  listening  to  Mr.  Ferrar's  arguments,  and  as  the  result,  he  might 
add,  of  a  conversation  with  Captain  Scott  that  afternoon,  he  did  not  see  how  to 
dippute  their  conclusions.  It  was  also  very  interesting  to  learn  that,  as  had  been 
clearly  proved,  the  ice  in  the  Antarctic  had  formerly  been  more  extensive,  and  that 
a  glacial  epoch  was  not  now  at  its  maximum  in  that  regioo.   Mr.  Ferrar  was  quite 

♦  •The  Antarctic  Manual/    B.G.S.    1901. 
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^pit  in  sayiog  this  observation  wag  likely  to  be  far-reachiug.  The  relatioos 
noticed  between  tbe  ice^eet  and  the  cliotAte  were  also  important*  He  bad 
always  felt  difficultiefl  in  understanding  how,  with  anything  like  the  present  con- 
figuration of  Europe^  that  dry  '' steppe  period/'  which  occurred  late  in  the  glacial 
epoch  of  the  north,  could  have  been  brought  about.  But  Mr.  Forrar  had  shown 
that  in  the  Antarctic  something  like  steppe  conditions  now  was  tha  rcisult  of  extreme 
oold,  so  that  an  increase  of  ice  might  not  signify  a  fall,  but  a  slight  rise,  of  tempera- 
ture. In  other  words,  that,  supposing  the  temperature  to  remain  below  a  certain 
level,  tbe  amount  of  ice,  as  bad  been  already  obeer^ed,  depended  on  the  amount  of  pre- 
dpitatioo,  which,  of  course,  meant  the  amount  of  evaporation  somewhere  else.  Thus 
tbe  smallest  amount  of  snow  mrght  correspond  with  the  time  of  mo3t  intense  cold. 
These  obaerrations  were  also  likely  to  be  very  important.  He  could  only  con* 
elude  by  sayiog  that  he  had  been  deeply  interested  in  the  paper,  and  ho[>ed  soon 
to  see  it  in  print. 

Mr.  Teaij.  :  I  am  glad  of  the  opportunity  of  saying  how  pleased  I  am  to  hear 
of  these  wonderful  discoveries  in  the  Antarctic  Kegion.  As  a  result  of  this  expedi- 
tion, the  map  has  not  only  been  modified  and  extended^  but  in  tbe  obeeryations 
which  Mr.  Ferrar  has  made,  in  the  collections  which  he  has  brought  home,  and  in 
tbe  striking  photographs  that  Lteut.  Skelton  has  taken,  we  have  materials  for 
forming  some  deinite  cooclusiuns  as  to  tbe  geological  histDry  of  the  region.  It  is 
difficult  to  speak  on  this  subject  without  a  careful  coosideration  of  all  the  facta 
that  have  been  ascertained ;  but  I  may,  perhaps,  allude  to  one  or  two  points  that 
strike  me  as  being  of  great  ioterest.  We  have  heard  of  this  important  mountain 
range  stretching  for  600  miles  or  more  from  north  to  south,  and  containing  some 
very  high  peaks.  At  first  one  might  have  expecttd  that  this  range  would  prove  to 
be  of  Alpine  type  with  folded  rocka^  ridged  up  by  lateral  pressure  ;  but  instead  of 
that,  80  far  as  I  understand  the  matter,  this  high  ground  possesses  a  very  simple 
geological  structure ;  and,  at  aoy  rate  in  the  region  examined,  is  made  up  largely  of 
thick  layers  of  nearly  horizontal  sandstone,  cootaiuing  plant  remains,  associated  with 
great  sheets  of  basalt.  What  these  more  or  less  horizontal  rocks  rest  on  is  not  quite 
clear  at  present,  but  Mr.  Ferrar  referred  to  gneisses  and  granites  at  a  comparatively 
low  level,  and  it  is  not  ioiprabable,  therefore,  that  they  represent  tbe  floor.  At  any 
rate,  the  essential  feature  of  this  important  range  is  that  it  possesses  a  simple 
tabular  structure.  These  horizontil  rooks  seem  to  end  off— Mr.  Ferrar  will  correct 
me  if  I  am  wrong — abruptly  at  the  sea-margin?.  But  they  must  have  originally 
extended  far  away  to  the  east  over  the  fiat  ice  traversed  by  Captain  Scott  m  bis 
memorable  sledge  journey.  Is  their  absence  in  that  area  due  to  removal  hy 
denudation,  or  is  it  due  to  tlie  fact  that  tome  ;;reat  btructural  line  runs  north  and 
south,  along  which  the  rocks  on  the  east  have  sunk  down  to  a  lower  level  ?  Are 
we  looking  there  at  a  great  sunken  area  ?  Pror.  Sues  a  would  probably  take  this 
view,  and  point  to  the  volcanoes  as  further  evidence  of  this  conclusion.  One  other 
fK)int.  One  cannot  help  being  struck  with  the  extraordinary  evidences  of  change 
of  climate.  Mr.  Ferrar  said  that  rain-water  is  doing  very  little  in  that  region  now, 
but  it  must  have  pkyed  an  important  part  in  former  times.  More  than  2000  feet 
of  sanddtone  with  wall-rounded  pebbles  clearly  indicate  water-action  on  a  gigantic 
icale,  and  climatic  conditions  very  difierent  from  those  which  now  exist.  But 
there  seem  to  bo  lat;er  evidences  of  water-action.  It  is  impossible  to  look  at  tbe 
pbotograpbs  which  we  have  seen  on  the  screen  without  coming  to  tbe  conclusion  that 
we  are  looking  on  surface  features  that  have  been  sculptured  by  rain  aod  rivers.  In 
tbe  nature  of  the  rocks  and  in  the  topographical  features,  we  therefore  seem  to  have 
clear  evideoce  of  climatic  condilions  totally  different  from  those  which  now  exist. 

Pr,  Smith  Woopwaud  :    I  will  confine  my  remarks  to  a  brief  preliminary 
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aUtement  coneeming  the  fossil  plants.  Thd  enrboDaceoua  matter  found  by  Mr. 
Femur  Ib  really  of  great  Importance,  because  I  tb ink  I  am  rigbt  in  Baying  tbat  tbis 
discovery  waa  made  at  a  spot  no  lesB  than  500  miles  soutb  of  tbe  fossil  plants  tbat 
were  brougbt  back  by  tbe  Swedisb  Expeditioo,  Tbe  Swedes,  of  course,  were  able  to 
obtain  some  satisfactory  specimens  for  determination,  but  I  regret  to  say  tbat  it  is 
quite  impossible  to  make  out  tbe  new  material  before  us  brougbt  by  Mr,  Ferrar. 
AH  wbo  bave  seen  it  are  quite  agreed  tbat  tbis  carbonaceous  matter  must  be  due 
to  vegetation,  but  it  sbowa  no  structure  wbatever.  It  has  neitber  surface  structure 
nor  microscopic  structure,  and  it  seems  impossible  to  determine  whether  it  is  due 
k>  land  vegetation  or  to  marine  vegetation.  Dr.  Scott,  of  Kew,  and  Mr.  Seward 
and  Mr*  Arber,  of  Cambridge,  have  kindly  examined  the  material  with  great  care, 
but  no  specimens  tbat  have  yet  been  studied  show  any  structure.  At  though, 
therefore,  there  is  no  doubt  (bat  Mr.  Ferrar  has  discovered  vegetable  remains  in  the 
aedimentary  rocks  of  tbe  extreme  far  south,  we  are  unable  to  determine  what  they 
are ;  nor  are  we  able  to  make  out  from  these  fossils  the  age  of  tbat  great  sandstone 
formation  of  which  we  should  like  to  know  so  much. 

Mr.  Bern  A  cent :  I  have  a  few  remarks  to  make  with  regard  to  that  fascinating 
problem — the  groat  ico-barrier.  I  should  like  to  ask  Mr.  Ferrar  bow  be  accounts 
for  tbe  ice-barrier  being  afloat.  It  seems  incooGeivable  to  me  that  aoy  thing  but 
tbe  extreme  &ea<edge  of  such  a  vast  body  of  ice  should  be  fioating.  Near  Cape 
G^uflP,  some  miles  to  the  north  of  our  winter  quartern,  there  is  a  fairly  large  body 
of  ice  extending  for  some  considerable  distance  seawards,  and  presenting  in  many 
reapecta  tbe  appearance  of  the  great  Ro3s  ice-sheet ;  it  terminates  seawards  tn  per- 
peDdicular  cllfifs ;  the  soundings  along  the  edge  are  approximately  the  same  as 
along  tbe  great  ice-barrier,  and  the  sutface  is  comparatively  leveL  Now^  it  is 
evident  tbat  this  ice  is  laud  ice  flowing  through  the  valleys  in  the  comparatively 
low  land,  and  spreading  out  and  extendiog  seawards  until  it  reaches  water  suffi- 
cieully  deep  to  fioat  it,  when  it  breaks  off  and  drifts  away  in  the  form  of  icebergt. 
To  my  mind  the  great  Kosa  ice- sheet  is  formed  io  very  much  the  same  way ;  it 
is  pofisibiy  the  accumulated  ice-flow  of  centuries  over  a  comparatively  shallow 
ocean^  breaklog  away  continually  from  its  seaward  edge,  and  continually  renewed 
from  those  huge  valleys  or  gaps  seen  by  Captain  Scott  in  bi^  southern  journey, 
possibly  not  only  from  this  land,  but  from  land  that  is  found  farther  souths  and 
takes  a  trend  eastward.  I  do  not  koow  that  I  have  anythiog  more  to  say^  except 
to  ask  Mr*  Ferrar  how  he  accounts  for  the  ice-sheet  beiog  afloat. 

Prof.  Garwood:  So  many  interesting  points,  as  pieTious  speakers  have  said, 
have  been  brougbt  forward  that  I  do  not  know  which  to  select  There  are  one  or 
two  questions  I  should  like  to  ask.  One  is  the  question  of  raised  beaches.  I  do 
not  think  Mr.  Ferrar  fsld  whether  there  were  any  raised  beaches,  and  I  think  it 
would  be  very  interesting  to  know  whether  there  are.  Another  point  was  with 
regard  to  those  escas,  which,  I  quite  agree  with  Prof.  Bjoney,  look  more  like 
ordinary  moraines*  Theo  there  was  another  point  with  regard  to  the  fioating  ice^ 
tbat  was  whether  they  came  across  any  flat  stODe^i  connecttd  with  these  icebergs* 
I  was  very  interested  when  I  was  at  Spitzbergen  to  notice  a  large  Dumber  of  stones 
collected  there  which  only  had  ote  flat  poliabed  side ;  and  1  was  interested^  on 
looking  at  some  of  tbe  specimens  brougbt  from  Franz  Josef  Lacd,  to  6nd  a  similar 
feature  on  those  stones.  I  should  be  very  glad  to  know  whether  Mr.  Ferrar  did 
notice  tbat  feature,  because  it  seems  to  me  it  b  possible  in  certain  cases  to  use  tbat 
as  evidence  of  floating  ice.  If  you  find  tbe  greater  number  of  stones  have  only  one 
flat  feide,  it  would  seem  to  point  towards  the  action  of  floating  ice,  becausr, 
obviously,  a  stone  frozen  into  a  solid  mass  would  not  be  turned  round  when 
brought  into  cootact  with  other  objects  in  tbe  same  way  as  they  are  in  glaciers^ 
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80  that  only  one  side  would  be  eoratcbed  and  polished.  With  regard  to  the  tate 
of  adranoe  of  the  ice,  certainly  it  is  very  striking  to  note  the  very  slo^  rate  at 
which  this  huge  ice-sheet  is  adrancing  compared  with  things  far  north.  The 
other  point  is  with  regard  to  the  decrease  of  the  ice.  I  must  say  myself  I 
have  always  been  struck  with  the  great  difficulty  of  accepting  that  theory. 
Gregory  and  others  have  called  our  attention  to  the  effect  of  moraines ;  they  are 
very  much  lower  than  the  regions  at  the  present  day.  This  same  effect  coming' 
up  again  in  the  Antarctic  is  a  very  interesting  feature.  Well,  I  won't  occupy 
your  time  any  farther,  but  will  express  my  extreme  interest  in  the  work  of  the 
expedition. 

Mr.  Lamplugh  :  There  is  so  much  that  a  glacialist  would  like  to  ask  on  this 
paper,  that  at  this  hour  it  would  probably  be  best  to  say  nothing.  But  I  cannot 
refrain  from  asking  just  one  question — whether  the  peculiar  long  straight  valley 
holding  a  glacier,  which  we  saw  in  the  photograph,  has  been  worn  by  ice  ?  There 
is  much  discussion  among  geologists  as  to  the  erosive  power  of  ice.  We  seem  here 
to  have  a  waterless  land  where  ice  is  decaying  away,  and  beneath  the  ice-sheet  we 
find  a  great  valley  of  the  type  that  is  usually  regarded  as  water- worn.  Perhaps 
Mr.  Ferrar  will  say  whether  he  considers  that  the  ice  pouring  down  the  valley 
has  produced  the  hollow,  or  whether  the  feature  is  supposed  to  be  older  than  the 
ice-sheet.  This  is  only  one  of  the  many  points  on  which  we  shall  sooner  or  later 
a&k  the  investigators  to  help  us  in  our  efforts  to  understand  the  conditions  which 
formerly  prevailed  in  our  own  country. 

Mr.  Febkab  :  I  should  like  to  answer  Mr.  Lamplugh  first.  That  glacier  t  take 
to  be  in  a  fault  valley.  Dr.  Teall  touched  on  the  faults  in  that  region  forming  the 
great  seaward  edge  of  Victoria  Land.  If  we  regard  Victoria  Land  as  the  original 
surface,  and  the  Boss  sea  the  downthrow  side  of  the  fault,  then  the  coast  will  be 
in  the  fault-plane,  with  the  volcanoes  along  it.  There  are  many  valleys  that  are 
similar  to  that  one  which  appear  to  be  fault-valleys,  and  rnn  out  parallel  to  one 
another,  but  are  uncharted,  as  they  have  not  been  traversed.  The  positions  of  the 
rocks  in  the  same  sequence  oq  both  sides  of  the  valley  being  at  different  levels,  the 
steps  in  the  Thalweg  and  the  '*  capping  basalt,"  faulted  down  perhaps  2000  feet 
below  the  plateau-level,  lead  to  the  same  conclusion. 

I  should  like  to  thank  Dr.  Bonney  for  telling  me  of  other  records  of  rocks  being 
worn  in  this  peculiar  way.  The  term  **  esker  "  I  used  because  it  was  unfortnnately 
applied  by  us  as  a  local  name,  and  used  as  such  for  convenience  only.  The  cones 
are  only  moraines,  as  Prof.  Garwood  pointed  out,  but  they  lie  transversely  to  the 
drainage  lines.  I  saw  no  evidence  of  raised  beaches.  It  is  true,  away  south, 
20  miles  from  the  edge  of  the  sea,  and  on  floating  ice  which  is  undoubtedly  glacier* 
ice,  we  found  Balanus  shells,  but  these  were  amongst  morainic  cones  of  ice-scratohed 
stones,  and  near  these  cones  were  several  bosses,  or  moundp,  2  and  3  feet  highy 
of  a  white  crystalline  salt  (sodium  sulphate?}.  Above  Cape  Crozier  there  were 
certain  horizontal  ridges  of  loose  material,  and  on  them  were  granite  and  qnartzite 
boulders.  These  ridges  I  took  to  be  moraines,  and  this  view  is  further  strengthened 
by  Dr.  Wilson's  observations  on  the  east  side,  where  he  found  those  long  horizontal 
moraines  running  round  the  slope  of  Mount  Terror  above  the  great  ice-sheet.  With 
regard  to  ice-scratched  stones,  in  answer  to  Prof.  Garwood's  question,  I  did 
not  examine  fragments  dredged  up  with  that  particular  point  in  view,  but  there 
are  at  the  Natural  History  Museum  some  hundreds,  which  may  give  evidence  as 
to  whether  stones  carried  by  floating  ice  are  scratched  more  on  one  side  than  on 
another.  I  did  not  attach  much  importance  to  the  latitude  in  which  the  several 
fossil  plants  have  baen  found,  so  long  as  they  occurred  couth  of  the  circumpolar 
ocean,  but  if  a  few  miles  is  of  any  importance,  I  might  be  allowed  to  point  out 
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that  the  DUcovenfA  fossil  plants  were  found,  nearly  twice  as  far  sooth  as  Dr. 
Bmith  Woodward  mentioned,  namely,  over  800  miles,  and  at  a  distance  of  2500 
miles  from  those  of  the  Swedish  expedition,  as  well  as  on  the  oppoute  side  of  the 
pole.  I  heg  to  he  excused  for  mentioning  this,  but  I  find  the  Antarctic  Regions 
are  regarded  relatively,  distances  bang  judged  according  to  the  siae  of  the  map, 
and  that  the  great  spaces  separating  the  international  staUons  are  too  frequently 
overlooked. 

As  regards  the  harrier  being  afljat,  I  think  its  horizontal  upper  surface  is 
practically  enough  to  prove  its  being  borne  by  water.  It  may,  of  course,  touch  or 
adhere  to  the  land  locally,  but  in  the  main  there  is  no  other  condition  that  could 
give  it  this  horiaontality.  Again,  the  tide  crack  is  never  absent,  wherever  it  may 
be  looked  for.  Dr.  Wilson  found  it  in  the  most  imposuble  places  when  on  a  sledge 
journey  towards  Cape  Orozier,  and  on  sledge  journeys  in  other  directions.  This 
tidccrack  is  never  absent;  even  on  King  £dward  YII.  Lind  there  is  evidenoe 
of  a  differential  movement  between  the  ice-sheet  proper  and  ice  supported  un- 
doubtedly by  land.  Those  are  some  of  my  reasons  for  thinking  the  Boss  ice-sheet 
is  afloat. 

The  Pbesidekt  :  I  should  like  to  ask  Dr.  Smith  Woodward  in  what  way 
these  vegetable  foisils  have  been  injured. 

Dr.  Smith  Woodward  ;  I  think  they  have  bejn  destroyed  by  decay.  It  gejerally 
happens  that  when  fossil  plants  are  buried  they  decay  and  become  carbonized,  and 
most  probably  these  have  not  only  decayed  since  they  were  in  the  rock,  but  were 
destroyed  in  part  by  drifting  a  ad  mixing  together  before  they  were  buried.  They 
look  very  much  like  drift  vegetation,  but  owing  to  the  carbonization  we  can  see 
nothing  whatever  with  the  microscope. 

The  Pbesidekt  :  I  thiuk  the  two  papers  *  we  have  listened  to,  and  the  interesting 
discussion  that  has  followed,  is  the  beginning  of  the  garnering  of  our  harvest  of 
results  to  which  we  may  look  forward.  The  meeting,  especially  Members  of  Council 
who  are  present,  will  ba  interested,  I  think,  to  hear  that  I  had  a  che^^ue  for  £10,000 
put  into  my  hands  this  afternoon,  which  is  very  much  less  than  the  Discovery 
was  worth ;  but,  at  the  same  time,  it  will  enable  the  joint  finance  committee  of 
the  two  Societies  to  bring  out  all  the  publications  and  enable  all  the  work  to  be 
done  in  a  most  liberal  spirit.  We  must  thank  these  two  officers,  Mr.  Ferrar  and 
Lieut  Boyds,  for  their  very  interesting  commuiucations,  and  we  must  all  remember 
with  what  great  difficulties  and  hardships  they  had  to  contend  in  taking  their 
observations  and  obtaining  these  results.  Lieut.  Koyds  made  a  most  important 
and  a  moit  difficult  journey  over  the  barrier  with  Mr.  Birnacchi,  and  I  think 
Captain  Scott  told  me  that  Mr.  Ferrar  with  five  others  made,  next  to  himself,  the 
longest  sledge  journey — dragging  the  slelge — that  has  ever  been  made  either  in 
the  Arctic  or  Antarctic  regions.  I  think  Captain  Scott  went  over  32  miles,  and 
Mr.  Ferrar  went  over  33  miles,  in  one  day.  So  I  think  we  should  be  grateful  to 
the  two  young  explorers  for  the  diligence  and  resolution  they  showed  in  obtaining 
these  results.  I  now  beg  to  propose,  in  closing  the  meetiDg,  a  hearty  vote  of  thanks 
to  Lieut.  Boyds  and  Mr.  Ferrar. 


Lieut.  Koyd'fl  paper  waa  read  at  the  same  meeting. 
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III.  ON  THE  METEOROLOGY  OF  THE  PART  OF  THE  ANT- 
ARCTIC REGIONS  WHERE  THE  ''DISCOVERT"  WINTERED. 

By  Lieut  O.  W.  BOYDS,  B.N. 

The  physical  geography  of  a  region  is  affected  in  yarious  ways  by  the  meteoro- 
logical conditioDB.  I  had  charge  of  the  meteorology  during  the  three  years  that  the 
Discovery  was  absent  from  England,  includir  g  the  two  years  and  two  months  that 
she  was  within  the  Antarctic  circle.  I  have,  therefore,  been  told  off  to  submit 
a  paper  on  the  meteorology  of  that  part  of  the  Antarctic  Regions  where  wd  wintered, 
with  special  reference  to  its  physical  geography.  I  have  endearoured  to  fulfill 
this  task  to  the  best  of  my  ability,  but  I  am  impressed  with  my  incompetence  to 
undertake  it. 

I  need  not  describe  in  any  detail^  the  route  of  the  ship  during  the  navigable 
season  of  1901  to  1902,  as  that  has  already  been  done  by  moie  competent  hands.  I 
need  only  remind  my  audience  that  we  passed  down  the  (astern  coast  of  Victoria 
Land,  from  Cape  Adare  to  Cape  Crozier,  examined  closely  the  face  of  the  great  ice- 
barrier  throughout  its  entire  length,  and  discovered  high  land  to  the  eastward. 

Throughout  the  passage  down  the  coast  we  experienced  more  or  less  light  south- 
easterly winds,  except  for  a  very  heavy  gale  from  the  south-west  off  Coulman 
isltind,  which  lasted  for  three  days.  The  winds  we  experienced  whilst  passing 
along  the  barrier  were  from  the  south-east  to  south-west  with  few  exceptions,  and 
very  cold  winds  they  were,  as  they  had  passed  over  the  many  hundreds  of  miles  of 
barrier  to  the  southward  before  reaching  us. 

It  is  necessary  that  I  should  describe  more  fully  the  position  of  our  wintei 
quarters,  especially  with  reference  to  the  amount  of  shelter  caused  by  surroundiof^ 
land.  The  ship  was  in  a  small  bay  of  about  a  quarter  of  a  mile  in  depth.  All 
round,  from  north-north-west  through  east  to  south-east,  there  was  land  rising 
quickly  to  some  height.  In  the  north-north-west  the  hills  were  400  feet  high,  and 
these  extended  to  north-east,  and  then  a  hill  of  1000  feet  in  the  east,  and  one  of 
700  feet  in  the  south-east.  Between  the  east  and  south-east  was  a  deep  gulley,  or 
gap  as  we  call  it,  which  opened  out  on  to  the  ice-barrier.  From  south-east  thiough 
south  and  west  to  north-west  we  were  entirely  open  except  for  land  20  to  50  miUs 
away.  From  north-west  back  to  south-west  was  the  Albert  range,  rising  to  peaks 
of  15,000  feet,  and  to  the  south  were  some  Lt lands  3000  feet  and  land  ri-ing  to 
8000  feet. 

In  our  bay  there  was  a  very  pronounced  local  wind,  namely  from  an  easterly 
direction,  and  it  was  no  uncommon  thing  for  one  to  leave  the  ship,  blowing  a  fre^ 
gale,  and,  having  walked  a  mile  to  the  south  and  rounded  Cape  Armitflge,  fibd  it 
a  dead  calm.  Very  many  instances  of  this  might  be  quoted,  only  time  will  not 
permit. 

Before  proceeding  further,  I  should  like  to  say  that  any  temperatures  or  baro- 
metric  readings  that  are  mentioned  are  entirely  uncorrected,  and  in  the  case  of  the 
means  they  are  not  issued  as  correct  from  the  Meteorological  Office,  and  are  only 
the  results  as  worked  out  during  the  time  we  were  in  the  south.  In  every  ca^e 
the  temperatures  are  Fahrenheit,  and  the  winds  are  true. 

In  speaking  first  of  the  temperatures,  there  is  very  little  to  say,  on  account  of 
the  observations  not  being  worked  out.  The  coldest  temperature  registered  at  the 
screen  was  —  59°'5  on  August  20  of  our  second  year,  our  first  year's  minimum 
being  —  50^5  in  the  same  month  of  August.  The  corresponding  maxima  for 
the  two  years  were  +39°  in  1902  and  +42°  in  1903,  curiously  enough  on  the 
same  day  each  year — December  26. 
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It  wa9  unfortunate  that,  on  aooount  of  the  ship  being  loft  with  so  few  hands 
from  November,  1903,  to  February*  190i,  n!ght  observationB  had  to  be  diaoontlnned, 
and  80  I  am  unable  to  oompare  the  monthly  means  of  the  two  years.  This  will 
be  done ;  as,  although  we  liaye  not  the  'eye-observations  for  those  few  months,  we 
have  the  records  of  the  self-recording  instruments  the  whole  of  our  stay  in  those 
regions.  At  one  time  I  thought  of  trying  to  compare  our  temperatures  with 
observations  of  other  expedition?,  but  on  looking  into  it,  I  decided  that  they 
were  not  comparable,  except  in  the  case  of  the  Cape  Adare  observations.  All  the 
remainder  were  movable  stations,  and  were  taken  at  sea,  whilst  ourj  and  the  Cape 
Adare  ones  were  fixed  land  stations. 

In  comparing  the  first  year's  means  with  those  of  Cape  Adar?,  one  finds  that 
the  difference  is  roughly  about  7°  lower  at  our  station.  Two  things  can  account 
for  this — ^latitude  and  locality,  as  the  close  proximity  of  that  huge  mass  of  ice 
of  the  barrier  to  our  station  must  necessarily  reduce  the  temperatures.  There  is 
one  marked  similarity  bstween  the  two  stations,  and  that  is  the  extraordinary  rise 
of  the  mean  for  July.  I  account  for  it  by  the  very  long  duration  of  southerly 
gales  we  experienced,  during  which  the  temperatures  invariably  rose  to  above  zsro. 
At  Cape  Adare,  also,  July  was  their  stormiest  month.  In  our  second  year,  on  the 
contrary,  July  was  our  coldest  mean,  and  we  had  a  comparatively  calm  month, 
the  percentage  of  calms  being  the  highest  for  the  whole  time  we  were  south, 
namely,  34*1  per  cent.  In  comparing  the  temperatures  for  the  two  years,  you  will 
notice  that  the  second  is  considerably  colder,  and  one  can  reason  it  out  to  some 
extent  by  the  fact  that  there  was  more  lea  in  the  vicinity,  and  that  ice  was  thicker 
than  in  the  first  year. 

Whilst  on  the  subject  of  temperatures,  I  might  speak  about  a  minimum 
thermometer  we  placed  on  a  stand  1^  miles  from  the  ship  to  the  south,  and  woll 
clear  of  all  land.  The  difference  between  the  readings  of  this  thermometer  and  the 
one  in  the  screen  was  extraordinary,  especially  in  calm  weather,  10°,  15^,  an  I 
even  20°  being  a  common  difference.  For  instance,  on  August  10,  ll>02,  the 
temperature  at  the  screen  was  —  35°,  with  light  easterly  airs,  that  at  Cape  Armitage 
being  -50°.  Again,  on  the  day  that  we  recorded  our  lowest  temperature  of  -^b^'a 
at  the  screen,  the  corresponding  minimum  at  Cape  Armitage  was  -  64°'6 ;  the  lowest 
reading  at  Cape  Armitage  was  -67°'7,  or  nearly  -100°  of  frost  on  May  16, 1903. 
Whether  the  fact  of  our  screen  being  more  or  less  surrounded  by  high  land  made 
that  difference  alone,  I  wouldn't  like  to  say. 

In  referring  to  the  spring  journeys,  I  can  only  say  that  if  any  one  seriously, 
wants  to  know  what  real  discomfort  is,  coupled  with  extreme  cold,  let  that  person 
go  on  a  sledge  journey,  leaving  the  ship  early  in  S  sptember,  and  I  think  he  will 
agree  with  me  that  it  is  the  acme  of  discomfort,  aid  will  not  remain  out  a  day 
longer  than  he  can  help.  With  regard  to  the  barometer,  I  have  very  little  to  say» 
with  the  exception  tliat,  as  in  former  expsditions,  we  found  the  pressure  to  be  low. 
As  a  means  of  warning  for  the  gales,  it  was  not  of  much  value,  but  very  often 
showed  the  approach  of  a  cold  snap  by  falling  generally.  There  is  rather  a  peculiar 
thing  that  has  happened  to  all  the  barometers.  On  comparing  them  with  the 
standard  at  Kew,  it  is  found  that  they  have  all  increased  their  corrections. 
Whether  the  temperature  has  affected  the  glass  or  cistern  to  a  permanent  degree  is 
not  certain,  but  the  fact  remains  as  stated,  that  the  corrections  are  all  Urger. 

The  direction  of  the  winds  is  my  next  subject  for  discussion.  Oar  prevailing 
wind  was  from  an  east  to  south-east  direction.  There  is  very  little  doubt  but  that 
the  winds  are  the  worst  part  of  those  regions.  The  question  to  be  answered  is 
whether  the  common  condition  down  there  is  windy  with  intervening  calm?, 
or  whether,  on  the  other  hand,  the  calm  conditions  prevail,  broken  by  strong 
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winds.  This  cao  oqIj  be  soWed  hy  tbe  working  out  of  the  numerons  observationFp 
lummirizing  the  whole  of  the  work  done  dowo  there ;  and  personally  I  ahould  be 
inclined  lo  »ay  that  the  windy  condition  prevailB,  and  life  made  poasible  by  the 
calms.  Without  having  compared  the  two  years*  observations,  I  ahould  say  that 
our  ^mt  year  waa  inBnitely  more  boiateroua  than  the  second  ;  but  whether  or  not 
thiii  will  be  the  case  when  the  work  is  completed^  I  shouldn't  like  to  say.  I  spoke 
aarller  about  the  local  wmdf,  and  1  cannot  help  mentioning  them  again,  as  they 
were  so  marked,  and  noiioed  by  every  one  on  board. 

Throughout  the  whole  of  our  stay  in  winter  quarters,  we  recorded  no  wind 
from  the  west  or  north-west,  except  occasional  light  air«.  Winds  from  tbe  north 
we.e  more  common  in  the  summer^  and  especially  during  our  last  one.  Ualas  from 
the  toubh-east  were  generally  accompanied  by  low  temperatures,  and  on  more  than 
one  occasion  the  temperaturea  have  been  below  *- 40%  with  a  wind  force  of  7  to 
8  blowing,  making  life  on t aide  the  ship  far  from  nice.  But  the  worst  galea  were 
from  the  south  and  south-west,  and  we  used  to  call  tbem  blizzard gj  as  they  were 
invariably  accompanied  by  absolutely  blinding  drift  snow.  It  is  really  a  very 
difficult  thing  to  any  one  who  hat  not  experienced  a  gale  of  thia  description  to 
know  what  happens. 

'  The  air  is  entirely  filled  with  driving  snow,  whioh  strikes  yon  just  like  a  sand* 
blast.  You  cannot  face  it,  but  have  to  stiimbie  on  to  wherever  you  may  be  going 
wiih  your  head  down  and  arms  protecting  your  face  ;  and  even  oonld  you  fuce  it, 
you  are  not  able  to  see  a  yard  all  round  you.  I  will  give  you  an  instance  of 
how  blinding  they  are.  Whilst  preparing  for  the  winter  after  our  arrival  in  the 
bay,  and  after  the  tea  had  frozen  over,  posts  connected  with  ropes  were  led  to 
every  place  where  it  was  neoeasary  to  go  every  day — that  kf  lo  the  magnetic  buta 
and  Uviog  hut,  and  to  the  meteorological  screen. 

It  was  during  the  latter  part  of  tbe  irst  winter  that  what  might  have  been  a 
serious  adUir  happened.  You  may  have  beard  that  we  had  at  times  concerts, 
theatricalf^  and  at  one  time  a  nigger  troupe,  to  liven  things  up.  Now,  it  was  no 
good  rehearsing  these  things  in  the  ship,  as  every  one  would  know  exactly  what 
was  going  to  be  done,  and  the  jokes  to  be  made,  consequently  it  meant  the 
performers  going  over  to  the  living  but  for  the  rehearsals,  and  as  in  this  palace 
of  varieties  there  was  invariably  a  temperature  of  -20^  and  below  during  the  time 
we  were  rehearsing,  it  was  no  great  pleasure  playing  the  piano*  It  waa  on  one  of 
thf  ae  occasions  that  I  had  taken  the  party  acrtisa  to  the  but  to  rehearse  the  nigger 
troupe,  and  it  was  blowing  a  hard  bli^sard,  with  exceedingly  low  temperatures. 
On  arrival  at  the  hut»  we  found  two  officers,  Mr.  Bkelton  and  Mr.  Bernacchi, 
taking  pendulum  observations,  but  they  left  before  we  started  our  rehearial. 
We  finished  in  about  an  hour  and  a  balf,  and  then  started  back  to  the  ship.  As 
ixBual,  one  cautioned  the  men  to  keep  together,  and  not  let  go  the  rope  which  led 
back  to  the  ship.  We  had  got  about  halfway  across,  the  whole  distance  being 
only  about  200  yards,  when  I  heard  a  shouts  and  knew  that,  as  it  was  none  of  my 
party^some  one  must  be  adrift  from  tbe  ship.  We  opened  out,  and  found  MrvSkelton 
and  Mr.  Bernacchi,  who  were  quite  loat,  and  who  had  been  wandering  about  for 
an  hour  and  a  half,  unable  to  find  out  their  whereabouts.  Both  were  more  or  lisa 
frost-bitten  about  the  face,  and  were  exceedingly  glad  to  have  been  found. 

One  could  quote  many  instances  of  the  like  nature^  all  pointing  out  how 
abeoluttly  helpiess  one  ia  in  a  lHz2ard,  unleas  you  know  exactly  where  you  are. 
During  these  bUz/^ards  the  ship  gets  mere  or  less  buried,  and  every! hing  else 
beside f.  After  one  or  two  of  these,  it  h  always  necessary  to  lift  and  move  the 
meteorological  screen,  as  it  h  invariably  buried.  You  can  imagine  how  impossible 
it  is  to  measure  the  Boowfali  under  these  conditioup.     In  fact,  to  tell  the  truth,  it 
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is  always  a  matter  of  some  surprifte  when,  after  tho  blizzard  wai  over,  one  wfti 
e^en  able  to  find  the  snow-gauge,  which  was  oompl«<te1y  buried  under  as  mucb  as 
3  attd  4  feet  of  enow. 

The  great  peculiarity  of  theae  blizzards  was  the  ioYariable  rise  of  temperatiirr. 
Tbey  always  came  from  the  south  and  south-west,  and  once  the  wind  got  baek  to 
the  south-east  or  east  the  temperature  aWays  fell  agaiD.  Gre&t  fluetuaiions  m  the 
thermograph  curre  always  give  us  some  warniog  of  an  approacbiug  blizzard.  A 
glaoce  at  the  map  will  show  you  that  these  south-west  gales  came  over  high  land, 
which  would  CBUse  more  probably  this  effect,  rather  than  the  idea  that  they  come 
over  open  water.  I  am  unable,  I  am  sorry  to  aay^  to  speak  intelligently  on  this 
iiubject,  and  will  leave  it  to  others  for  solution ;  but  this  I  would  like  to  say,  that 
I  have  always  understood  that  the  Fohn  wind  is  a  dry  wind.  I  may  be  wrong 
m  my  supposition,  but  our  south-west  winds  always  brought  drift  anow  with  tbecn, 
and  I  should  say  that  they  ako  brought  snow  along  with  them*  Our  heaviest 
gale  was  on  July  19,  1002,  between  the  hours  of  4  p.m.  and  B  p.m.  of  the  next 
day.  From  10  p*m.  to  10  a,m.  the  R  )bioson*d  anemometer  gave  an  hourly  velocity 
of  85  mile^f.  By  the  latter  part  of  the  gale  the  temperature  had  risen  to  4-15^, 
although  it  had  been  below  -20^  the  day  before,  and  dropped  again  immediately 
the  wind  went  to  the  east.  We  never  got  a  minus  maximum  temperat  jre  for 
the  month,  purely  by  reason  of  these  blizzards  bringing  the  high  temperatures. 

To  get  caught  in  one  of  these  galea  on  a  sledge  journey  was  no  joke,  and, 
apeaking  personally,  nvy  party  was  five  days  in  a  tent  unable  to  do  a  thing.  At 
another  time  in  the  sime  spot.  Dr.  Wilson  was  for  nine  days  weather-bound,  and, 
in  fact,  it  was  an  uncommon  thing  for  a  party  away  sledging  not  to  be  laid  up  for 
one  or  more  days*  The  winds  experienced  by  the  parlies  away  sledging  are  very 
interesting.  Throughout  the  captain^s  southern  journey,  he  experienced  southerly 
and  south-westerly  winds.  When  on  the  inland  ice-plateau,  &000  feet  above  the  sea- 
level,  he  roaordfid  ajutinuous  west -south- west  winds,  whilst  at  the  same  time,  whilst 
on  my  journey  to  the  southHsast  on  the  barrie%  we  got  perpetual  south- Test  winds, 
and  all  the  sastrugj— those  are  the  snow-ridgea  caused  by  the  wind— pointed  to  south- 
west, and  to  all  appearances  it  is  the  prevailing  wind.  At  the  ship  during  this  timo 
they  reoorded  continuous  strong  winds,  but  more  or  less  from  an  easterly  direction^ 
Oar  seoond  year's  aiedging  season  was  considerably  worse  for  sledging  conditions  than 
our  firsthand  all  the  parties,  on  their  return  p  com  plained  of  incessant  winds,  which  delay 
a  sledge-party  dreadfully.  It  was  at  Cape  Crozier  that  a  parly  always  got  strong 
ga^es,  Acruas  the  bay  between  Cipe  Armitage  and  Terror  jwint,  a  strong  wind  n 
never  felt ;  neither  is  that e  any  indication  of  anything  stronger  than  light  airs. 

I  have  been  talking  all  the  time  about  the  surface  currents,  except  in  the  ease 
of  the  western  journey,  and  now  I  will  just  say  a  word  or  two  ab^ut  the  upper 
currents,  Wc  were  very  fortunate  in  having  aoch  a  splendid  indicator  of  the 
up|>er  oorrents  so  close  to  us  as  we  had  in  the  smoke  of  Mount  Erebu",  the  only 
pity  being  that  it  waa  not  visible  from  the  ship,  but  one  had  to  walk  out  abmt 
HOO  yards  or  »o  before  we  got  it  in  view.  Whenever  any  one  went  for  a  walk  or 
was  in  sight  of  the  mountain,  th^y  always,  on  their  return,  reported  which  way  the 
smoke  was  going.  The  usual  direction  was  to  the  north-east^  pointing  to  an  upper 
Ruuth-westerty  c arrant,  and  similar  to  the  winds  experienced  by  Captain  Scott  ou 
the  inland  ice.  We  invariably  expected  wind  If  we  saw  the  smoke  going  to  the 
north-west,  and  were  seldom  disap|x>inted.  It  was  a  most  common  thing  to  see 
the  smoke  going  north-east  at  the  same  time  you,  on  the  level,  were  in  a  strong 
easterly  wind,  and  I  have  noticed  detached  clouds,  only  about  2000  feet  below  tbs 
summit,  passiag  quickly  to  the  wc^t,  while  the  smoke  was  going  in  a  steady  stream 
to  the  north-east. 
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With  regard  to  the  precipiUtioD,  as  I  have  remarked  hefore,  it  was  impossihle 
to  determine  it  during  the  blizzards.  Throughout  the  winter  months  very  little 
mow  falls ;  but  during  the  summer  months  we  had  very  heavy  falls  of  snow, 
sometimes  small  dry  flakes,  and  at  other  times  the  more  common  English  snow- 
flakes,  damp  and  wet.  At  times  there  was  considerable  precipitation  during  clear 
weather  of  most  beautiful  ice-crystals,  and  whilst  sledging  the  effects  of  the  sun  on 
these  crystals  was  most  dazzling.  Throughout  our  stay  inside  the  Antarctic 
circle  we  recorded  no  rain;  only  on  one  or  two  occasions  did  we  get  any  large 
accumulation  of  fog*crystals  so  common  on  Ben  Kevis.  I  might  mention  that  fogs 
are  not  nearly  so  prevalent  as  is  supposed,  unices  we  were  lucky  in  not  meeting 
them.  The  amount  of  sunshine  down  there  is  a  great  deal  more  than  we  had 
been  led  to  expect,  and  in  the  summer  we  used  to  get  day  after  day  of  most 
glorious  sunshine  day  and  night. 

Of  other  phenomena  the  mirage  is  the  most  common,  and  at  times  is  very 
considerable.  Haloes  and  coronas  are  also  very  common,  and  we  have  seen  some 
very  beautiful  and  complicated  effects  from  the  former. 

I  truit  that  these  few  notes  on  our  meteorology,  necessarily  icade  under 
disadvantages  owing  to  our  results  not  having  yet  been  worked  out,  will  be  of 
some  use.  I  think  they  may  gi^e  a  sufficiently  clear  general  idea  of  the  conditions 
for  conoid*  ring  the  relations  between  the  meteorological  phenomena  and  the 
physical  geography  of  the  region. 


After  the  paper,  Mr.  Shaw  said :  The  information  that  the  meteorologists  of  the 
expedition  have  brought  back  is  exceedingly  interesting  from  many  points  of  view. 
One  point  interests  me  particularly,  because  it  confirms  an  idea  which  I  had  in  my 
mind  in  the  early  summer  before  the  expedition  came  back ;  it  is  the  difference  of 
the  direction  of  the  smoke  of  Mount  Erebus  from  the  direction  of  the  wind  at  the 
surface.  I  had  come  to  the  conclusion  that  it  was  probable  that  the  arrangement 
of  affairs  towards  the  south  pole  was  a  cold  layer  of  air  at  the  surface — about  that 
one  was  sufficiently  certain — and  above  that  a  layer  of  upper  air  moving  inde- 
pendently of  the  lower  air ;  and  that,  whereas  the  surface  layer  would  probably 
circulate,  taking  the  average  for  the  year,  from  east  to  west,  so  that  the  surface 
wind  would  probably  be  an  easterly  wind,  the  upper  air  would,  on  the  other  hand, 
circulate  in  the  opposite  direction  round  the  pole,  so  that  the  winds  to  be  expected 
in  the  upper  regions  would  be  westerly  winds.*  One  of  the  great  good  fortunes  of 
this  expedition,  from  a  meteorological  point  of  view,  is  that  their  winter  quarters  were 
close  to  Mount  Erebus,  and  that  they  could  see  the  smoke  by  going  not  further 
than  300  yards.  It  does  appear  that  the  general  drift  of  the  smoke  was  towards 
the  east,  whereas  the  wind  on  the  surface  was,  generally  speaking,  from  the  east, 
showing  a  circulation  in  the  opposite  direction.  That  is  a  matter  of  very  con- 
siderable importance  to  the  general  theory  of  meteorological  currents.  There  is 
another  point  with  reference  to  the  surface  winds  which  raises  a  question  of 
interest,  though  I  am  afraid  we  shall  be  unable  to  solve  it.  It  concerns  the  actual 
observed  directions  of  the  surface  winds  from  day  to  day.  If  yon  consider  the 
condition  of  affairs  in  the  southern  regions  you  will  notice  that  they  are  entirely 
different  from  the  condition  of  affairs  that  we  have  in  temperate  regions.  I  am 
speaking  of  the  winter  time,  the  most  interesting  time  there.  Here  the  dominant 
agent  which  causes  local  disturbances  in  the  general  meteorological  distribution  is, 
of  course,  the  sun,  and  it  is  extremely  powerful.  There,  the  sun  being  absent,  the 
dominant  agent  is  the  radiation  to  the  clear  sky.     In  our  region,  if  the  sun  shines 


See  Proe.  Roy  Soe.,  vol.  74,  p.  28.     1904. 


392  THE  DISTfilBUTION  OF  AMTABGTIG  SJUL8  AND  BIRDS. 

itpou  the  ground  it  warms  the  air,  whioh  goes  apwards  and  disappeara;  there, 
when  the  air  near  the  surface  is  cooled  by  rapid  radiation  to  the  sky,  the  cold  air 
so  iHX)duced  does  not  go  away  as  our  warm  air  does ;  it  remains  on  the  surface,  and 
flows  down  like  a  river.  The  consequence  is  that  over  the  whole  Antarctic  con- 
tinent in  winter  you  must  necessarily  have  something  that  corresponds  to  enoFmoas 
rivers  of  cold  air  flowing  downwards  towards  the  sea.  How  far  that  radiation  and  the 
consequent  rivers  of  cold  air  flowing  over  the  land  aflect  the  general  meteorological 
conditions  is  again  a  matter  of  very  great  interest.  That  question,  I  am  afraid,  we 
shall  hardly  have  information  enough  to  answer.  There  is,  besides  this  simple 
effect  of  radiation,  the  effect  which  the  enormous  height  of  land  close  to  the  region 
has  in  exaggerating  the  effects  originally  due  to  radiatiou.  Lieut.  Royds  was 
perfectly  right  in  assuming  that  a  fohn  wind  is  a  dry  wind.  But  I  am  not  sure 
he  is  correct  in  assuming  that,  because  the  wind  in  the  Antarctic  carries  snow, 
it  is  therefore  necessarily  a  wet  wiud.  Perhaps  be  has  made  experiments  in 
that  direction.  Wind  in  those  regions  may  carry  snow  with  it  without  being 
necessarily  a  very  moist  wind.  As  a  matter  of  fact,  the  amount  of  moisture  that 
can  be  contained  in  air  at  those  low  temperatures  is  extremely  small,  and  if  a 
specimen  of  air  has  snow  with  it,  it  is  ratlier  a  matter  of  curiosity  to  inquire  where 
it  got  it  from.  The  determination  of  that  question  would  help  the  solution  of  the 
question  whether  the  wind  was  a  fohn  wind.  I  congratulate  the  expedition  and 
the  Society  most  warmly  on  the  contributions  that  they  have  made,  and  Lieut. 
Bojds  in  particular  for  the  interesting  paper  he  has  given  us. 


IV.  THE  DISTRIBUTION  OF  ANTARCTIC  SEALS  AND  BIRDS.* 

By  Dr.  EDWARD  A.  WILSON. 
The  only  msmmals  in  the  Antarctic  Regions  are  seals  and  whales,  and  the  marine 
life  on  which  they  live  is  abundant.    There  are,  in  consequence,  no  less  than  five 
different  species  of  Antarctic  seal,  and  at  least  as  many  as  six  different  forma 
of  whale  and  dolphin.    Some  of  them  occur  in  very  considerable  numbers. 

Taking  first  the  seals,  the  most  Eotable  point  about  them  is  that,  although  they 
form  a  very  distinct  group  amongst  themselves,  and  are  distinct,  as  a  group,  from 
the  seals  of  all  the  world,  yet  they  each  have  a  dentition  which  is  so  different  from 
the  other,  that  they  have  beeu  considered  worthy  of  separate  generic  names.  The 
three  seals  which  are  most  typically  Antarctic  have  a  very  definite  distribution. 
The  first  to  be  met  with  by  every  ship  as  it  enters  the  pack-ice  is  the  White  sea), 
ealled  Crab-eater — I  know  not  why,  because  it  never  seems  to  eat  a  crab.  It 
is  the  only  seal  that  is  common  in  the  pack,  and  it  lives  there,  as  we  know  from 
M.  Racovitza,  of  the  Belgica,  throughout  the  winter  months  as  well  as  in  the 
summer.  It  is  met  with  rarely  on  the  coast  of  South  Victoria  Land ;  and  in 
McMurdo  strait,  whereas  we  saw  many  thousands  of  the  Weddell  seal,  I  do  not 
think  we  saw  half  a  dozen  of  the  White.  But  in  the  pack-ice  they  are  fairly 
common,  lying  out  on  the  floes  in  little  knots  of  from  two  to  six  or  eight.  This  is 
the  seal  that  appears  to  suffer  more  than  any  other  from  the  attacks  of  Killer 
whales,  which  bunt  in  herds  all  round  the  edges  of  the  ice,  and  leave  the  marks  of 
their  teeth  in  the  skin  of  nearly  every  full-grown  seal.  The  scard  on  southern 
seals  are  of  two  types.  First,  we  have  the  long  parallel  rentF  that,  as  I  say,  are 
made  by  the  teeth  of  the  Killer  whale ;  and  these  are  almost  invariably  on  the 


*  This  and  i\w  two  following:  papers  were  read  at  a  meeting  of  the  licsearch 
Department  on  February  20,  1905. 
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lower  half  of  the  sidea  und  abdomeD,  as  tbough  the  attack  had  been  made  from 
underaeatb*  Then  there  are  to  be  eeen  in  the  males  an  enormous  number  of 
shorter  and  smaller  tears,  often  oovenog  the  entire  body  in  the  Weddell  seali  but 
ohieily  on  the  head  and  shoulders  in  the  rest,  and  these  are  due  to  the  fights  that 
the  bulia  engage  in  aoKtngst  themselves.  X  have  described  the  scars  chiefly  in 
connection  with  the  White  seal,  but  they  are  often  preeeui  in  the  other  species  too. 

The  Ross  seal  is  the  least  common  of  the  £outbern  seaUj  and  wo  were  lucky 
in  obtaining  three,  while  the  Morning  in  her  passage  through  the  pock  ol>tained 
three  more.  The  Hose  seal  has  been  known  particularly  for  its  to<»1  powers^ 
which  were  well  described  by  M.  Racovitzi ;  but  I  think  that  in  the  Weddell  we 
have  a  songster  that  wo  might  pit  against  the  Boss.  This  sears  power  of 
vocalization  is  most  remarkable,  and  the  foUowbg  is  an  abstract  from  my  joumal. 
describing  an  example  of  it ;  *^  He  treated  us  first  to  the  long  and  musical  moan, 
which  is  so  like  the  moaning  of  the  ice,  only  begins  high-piiched  and  ends  up  low. 
This  was  «iQickly  followed  by  a  series  of  grunts  and  gurgles,  rather  like  a  guinea* 
pig ;  and  then  began  a  series  of  plaintive  piping  notes,  which  ended  up  exactly  on 
the  call-note  of  a  bullfinch,  this  chaugiog  to  a  long  shrill  whistle  and  a  soort, 
ss  though  be  had  held  his  breath  for  the  exhibition  much  too  long/' 

The  Weddell  seal  is  the  one  we  saw  most  often,  and  practically  lived  on 
for  a  year  and  a  half.  The  tlesh  is  dark  and  coarse,  but  not  always  tough*  The 
blubber  alone  is  rank,  and  must  be  carefully  disaected  off  the  joint.  The  liver 
is  motit  delicious.     The  Weddell,  unlike  tiie  others,  is  a  shore*going  seat,  and 

>  ia  seldom  seen  in  the  pack  of  the  open  sea  away  from   land.     We   had  large 
'  numbers  of  tbeni  with  us  all  the  summer,  and  during  the  winter  they  were  only 

less  in  evidence  because  they  lived  and  slept  chiefly  in  the  water*  They  are  very 
alow  and  sluggish  on  the  ice,  but  in  the  water  as  rapid  as  a  iish. 

Two  seals  I  have  not  yet  mentionod — the  Sea 'leopard  and  the  Sea-elephant. 
The  Sea-leopard  is  a  great  wanderer,  and  is  known  ss  well  from  Australia^  New 
Zealand,  and  the  Southern  Ocean  islands  as  from  the  Antarctic  ice.  He  preys 
on  the  penguins,  and  in  the  stomach  of  one  we  found  the  skin  of  a  welUgrown 
Emf:eror.    It  see  ma  be  may  be  met  with  anywhere  in  the  »outh,  and  he  is  not 

>  limited,  as  are  the  other  three,  to  the  ico. 
The  last  of  the  ^eals  on  the  Antarctic  list  is  the  one  which  ^e  recent  British 

Expedition  added.     The  skin  and  the  skull  are  at  present  in  the  hands  of  the 

taxidermist,  but  I  think  it  will  prove  to  be  a  wanderer  from  the  Southern  Ocean 

I  blands,  representiog  the  now  rare  Sea-elephant  of  the  M'Qoaries.    It  was  a  young 

tnnle,  about  half-grown,  and  measured  11  foet  round,  and  12  feet  from  noee  to  taiL 

This,  then,  is  a  very  short  accnuot  of  the  fiv-e  Antarctic  seals,  and  only  three 

of  them  are  strictly  ice  inhabitants.    The  Ross,  the  White  seal,  and  the  Weddell 

are  true  Antarctic  forma ;  for  although  a  stray  example  of  the  Weddell  was  recorded 

from  Kerguelen  island  by  the   ("haUttngf^r  Expedition,  I  include  Mm  as  a  true 

Antarctic  seal.     I  think  the  single  occurrence  of  the  Soa-elephant  in  McMurdo 

strait  waB  as  purely  accidental  as  the  occurreDce  of  a  Weddell  in  Kerguelen  island. 

The  food  that  each  of  these  fieals  lives  on  differs.    The  Crab-eater  feeds  on  shrimp- 

Mke  crustaceins^  and  his  teeth  are  lobed  to  form  a  kind  of  sieve  through  which  he 

I  iiiuirts  out  water  and  retains  his  food.     The  Rom  has  finely  pointed  re-curved 

'  teetb,  with  which  he  holds  the  wjuids  and  euttlefisli  that  apparently  form  his  food. 

The  Weddell  lives  on  shallow- water  fiah,  and  the  Sea-leopard  on  penguins.     The 

Sea-elephant  had  apparently  lived  on  nothing  wlwn  we  killed  him ;  but  in  the 

M'Quarie  islands  he  would  have  lived  on  moll  uses,  which  he  finds  among  the  kelp. 

It  is  noteworthy  that  all  these  seals  are  what  are  known  as  earless  seals,  and 

hair  seals,  as  opposed  to  eared  seals,  wliich  m^y  be  fur  or  hair-bearing.    The  sea- 
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lioDB  and  Bea-bearo  of  the  flab-Antarctic  area  have  tiever  been  recorded  from  tbe 
ice.  Sea-lions,  which  we  saw  in  abundance  at  the  Aocklandsj  are  hair-eeals,  with 
A  small  external  ear.  Sea-bears^ — which  occur  alao  at  the  Auckland*,  but  were 
recently  almoat  extinct,  and  are  qow  most  carefuHy  preierred— are  fur-bearing  lealsy 
with  a  small  external  ear.  Both  Sea-lions  and  Sea-bears  stQl  u»e  their  hind  limb« 
for  progression  on  land  ;  but  none  of  the  Antarctic  seals  do  thia,  nor  have  any  of  tbera 
an  exteroal  ear,  nor  have  they  anythiog  more  like  proper  fur  than  has  the  horse. 

The  commercial  value  of  the  skins  of  the  southern  seals  is  very  small. 
They  make  good  leather,  and  now  that  hair^seala  are  being  used  for  mo^or  ooats, 
their  value  may  go  up;  but  so  far  the  Antarctic  aeal-fifihery  has  never  met  with 
much  sucoess.  The  abundance  of  the  Killer  whale  in  the  aouth  mutt  always  have  a 
depreciating  effect  on  the  value  of  these  skins,  f  jr  hardly  one  in  eight  or  ten  is  free 
from  the  most  unsightly  scar^.  The  Weddell  seal,  which  has  learoed  to  avoid 
migration,  and  remains  far  south  throughout  the  year,  is  the  least  affected  by  them, 
and  as  his  ooat  is  the  most  handsomely  marked  of  all,  It  is  possible  he  may  yet  be 
wanted  by  the  sealers.  He  live?,  however^  in  Bccliided  bights  and  bays  and  straits, 
where  the  Ice  is  always  late  in  breaking  up;  aud  this,  I  think,  would  always 
be  his  main  defence,  for  ships  could  not  gee  at  him  till  the  end  of  the  navigable 
season.  In  these  aecluded  bays  the  Weddell^  collect  in  the  spring,  and  in  October 
and  November  the  young  are  bom,  in  a  woolly  coat,  which  they  begin  to  throw  off 
in  fourteen  days.  At  the  end  of  a  month  it  is  all  gone,  and  the  young  one  then 
follows  ita  mother  into  the  water,  and  soon  becomes  independent, 

I  must  not  give  more  time  now  to  the  seals^  but  go  on  to  say  a  word  or  two 
about  the  whales  and  dolphins. 

We  have  very  little  that  is  new.  We  saw  at  least  six  dj0erent  species,  two  or 
three  of  which  have  never  been  killed  or  captured,  and  so  are  without  a  name.  One 
of  these  is  a  black  whale  of  medium  size^  with  a  very  high  sword-shaped  dorsal  6u. 
We  saw  two  berdd  of  them  amongst  the  ice  in  Boss  sea,  and  Sir  James  Boas  describes 
what  must  have  been  the  same  whale  as  having  been  seen  in  the  same  locality* 
There  is  also  a  very  strikiijgly  marked  dolphin,  which  we  saw  round  the  ship  on 
each  occasion  an  we  made  our  way  southward  through  the  pack.  It  must  be  a 
species  closely  allied  to  the  Dasky  dolphin,  but  has  the  rich  brown  and  white 
arranged  in  a  different  manner ;  and  whereas  the  Dusky  dolphin  is  common  just 
north  of  the  limit  of  pack-ice,  the  species  I  now  mention  as  UDdescribed  was  seen 
only  after  enteriDg  the  pack.  In  &  ship  such  as  the  Discovery,  with  so  many  other 
important  interests,  it  was  quite  Imposi^lble  to  turn  **  whaler."  But  there  is  a  field  of 
work  In  the  south  in  this  direction  which  would  well  repay  a  summer  cruise  or  two. 

Sir  James  Roes  spoke  much  of  the  Right  whales  he  had  seen  in  Boss  sea,  and 
what  he  said  of  their  abundance  led  a  number  of  whaling  captains  to  go  and  look 
for  them.  But  they  were  disappointeii,  for  they  saw  not  one.  And  much  haa 
been  said  since  then  of  the  possibility  of  a  mistake  having  been  made  between  the 
Korqunl*,  which  are  common  therf,  and  the  finless  Right  whalcp,  of  which  we  paw 
none  at  all.  I  believe  myself  that  the  true  explaoation  is  to  be  found  in  the  waste- 
ful methods  employed  in  Right-whale  fishing  in  the  south,  where  watch  was  kept 
on  shore  for  the  approach  of  cow- whales  with  their  calves,  and  where  first  the 
calves  were  killed  to  make  certain  of  the  cows.  Whaling  on  these  lines  must 
rapidly  produce  extermination.  As  bearing,  however,  on  the  possibility  of  mistake 
in  the  identification  of  whales  at  a  distance,  I  remember  once,  with  Lieut.  Royds, 
watching  what  for  a  time  we  tho'ight  were  Right  whales.  They  were  constantly 
appearing,  evidently  large  whales,  and  with  apparently  no  back  fin,  till  at  last  we 
saw  one  separate  from  the  rest,  which  came  to  the  surface  again  and  again,  and 
never  showed  a  fin  till  he  made  bis  final  pluDge,  and  then  the  binder  third  of  his 
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back  appeared,  and  showed  us  that  he  really  was  a  Horqual,  with  a  dorsal  fin.  But 
I  believe  that  whaleis  judge  far  more  by  the  epout  of  a  whale  than  by  the  absence 
or  preseDoe  of  a  iln,  and  the  Bpout  of  a  Right  whale  ie  said  to  be  uDtnifitakable, 

I  must  now  leave  the  subject  of  whale*«,  whicb,  however  full  of  intereatt  is  an 
ucproBtabTe  one  to  argue  from,  because  so  little  is  known  of  them  with  accuracy. 

Id  turniog  to  the  distribution  of  sonthern  birds,  one  may  first  notice  that  some 
are  limited  to  the  ice,  and  otbers  have  a  far  more  extensive  diatribution. 

The  Emperor  and  the  Adelie  i)eiJgaiD9  are  strictly  ice-bird g,  as  are  also  the 
Snow  petrel  and  McCormick's  skua.  The  Antarctic  petrel  migrates  northward  in 
the  winter,  and  frcqueDta  the  ice  within  the  Antarctic  circle  in  1h©  summer,  thou gk 
where  it  breeds  is  atill  a  mystery.  Then,  again,  the  Wilson's  petrel  br&eda  in  the 
Bontheromost  regions,  but  wanders  the  whole  world  over  at  other  times.  The 
Giant  pel  ret  and  the  Southern  Fulmar,  Cape  pigeons,  certain  Albatrcwses,  a  Tern 
or  two,  and  several  of  the  Whale-birds,  form  yet  another  class  which  breeds  m  the 
sub* Antarctic  area,  and  yet  may  constantly  be  seen  in  summer  in  the  ice. 

The  whole  question  of  the  geographical  distrlbutioQ  of  the  birds  seen  !n  the 
ath  iSf  therefore,  somewhat  complicated. 

^The  Emperor  penguin  Is  the  most  truiy  Antarctic  bird  of  all.    It  keeps  as  far 
^ifil  "possible,  not  merely  to  the  limits  of  ice,  but  to  the  southern  border  of  the  floating 
ice,  or  the  northern  edge  of  what  is  fast. 

The  Adelie,  on  the  other  hand,  goes  south  to  breed,  but  as  the  winter  night 
comes  on  migrates  to  the  northern  edges  of  the  pack.  To  the  Emperor  the  pack- 
ice  18  a  school  and  cooFaleacent  home,  where  the  young  are  sent  to  change  their 
first  year's  plumage,  aod  the  old  ones  go  to  moult  and  rest  awhile  from  the  fatigues 
of  Incubatioo,  whicb,  strange  to  say,  in  their  case  occupies  the  greater  part  of  the 
Antarctic  winter.  The  Snow  petrel  must  be  classed  with  the  Ad^lie  penguin,  aa  it 
IS  never  seen  so  far  south  as  the  Emperor  in  winter.  Bath  the  Ad e lie  penguin, 
however,  and  the  Snow  petrel  keep  strictly  to  the  ice,  and  Sir  James  Ross  was 
right  in  looking  upn  tbe  latter  as  an  invariable  sign  of  its  proximity. 

Not  BO  tbe  Antarctic  jietrel  and  the  Fulmar,  both  of  whicb  are  abundant  in  tbe 
southern  oceans  away  from  ice  and  out  of  sight  of  bergs  in  winter. 

McCormick*s  skua  we  never  saw  away  from  ice,  and  being  a  shore- frequenting 
bird  for  the  moat  part,  there  is  a  wide  stretch  of  ocean  separating  him  from  his 
very  close  relative,  the  larger  and  darker  and  more  northern  form»  the  Antarctic 
skua.  Tbe  names  of  these  two  birds  are  most  misleading.  A  good  deal  of  now 
light  will  be  thrown  on  the  distinction  of  these  bitberco  somewhat  doubtful 
species  ;  they  will  prove,  I  think,  to  be  rather  more  distinct  than  they  have  some- 
timea  been  considered,  so  that  their  geographical  distribution,  as  is  nho  the  case 
with  the  King  and  the  Emperor  penguins,  becomes  of  more  sIgniOcanoe.  In  the 
case  of  these  two  penguins  I  remember  a  discuasion^  before  the  Emperor's  chickens 
had  been  »een»  in  which  it  was  held  that  the  Emperor  wa^  merely  a  localized 
variety  of  the  «ub- Antarctic  King.  If  so,  the  chickens  would  be  hardly  separable. 
But  when  the  Emperor**  chick  appeared,  instead  of  being  uniformly  dark  and 
brown y  he  happened  to  be  white,  and  so  we  have  to  consider  tbe  King  and  Emperor 
penguioB  as  more  distinct  than  ever* 

There  is  a  very,  parallel  case  in  the  tvro  large  albatrosses,  known  as  the  White- 
winged  and  tbe  Royal.  In  the  adults  it  is  hard  to  ind  a  diSerence  that  might  not 
be  due  to  age  or  season,  but  one  has  chicks  that  are  always  white,  and  the  other 
chicks  that  are  always  brown,  an  apparent  convergence  of  separate  species  which 
is  a  most  puzzling  thing. 

The  connection  by  land  or  glaciation  of  the  Antarctic  with  the  other  continental 
masies  of  the  southern  bemispbere  is  a  question  which  I  must  omit  to  touch  on 
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her«  for  laok  of  time,  though  it  has  a  bearing  on  ihe  aealSi  the  peDguiDa,  and  other 
birda  that  we  find  in  the  region.  Jodginjr,  I  must  pwn^  from  the  moat  alender 
indications,  the  Emperor  penguin  and  the  Grab-eatins^  seal  wauld.seem  to  have  bsen, 
the  earliest  cottiers. 

The  furry  coat  of  the  young  Crab-eater  ia  whjte,  and  the  dpwn  of  the  young 
{Imperor  penguin  is  white.  It  might,  perhaps,  be  argued  from  this  that  there 
was  formerly  more  reason  than  there  is  now  for  protective  coloration  in  the 
Antarctic,  such  as  occurs  in  eo  many  Arctic  species  now ;  and  so  one  ought  argue 
that  there  was  some  form  of  predatory  beast  from  which  tbey  had  to  protect: 
themselves.  But  I  think  it  is  possible  to  thow  that  there  is  a  general  tendency 
for  all  animals  that  live  in  the  polar  region,  and  have  to  face  intense  cold,  to  turn 
white  in  fur  or  feathers.  It  has  been  suggested  that  this  is  an  economy ;  that 
it  costs  the  bird  less,  or  is  a  smaller  tax  on  its  energies,  to  be  white  than  \o  be^ 
of  any  other  colour.  One  thing,  I  think,  is  fairly  certain,  namely,  tbat  in  the. 
south  the  whiteness  of  animals  is  in  no  case  for  protection,  nor  is  it  ^ny  help  to  any. 
of  them  in  obtaining  food.  For  example,  take  the  pure  white  Snow  petrel,  which 
lives  on  the  shrimp-like  Euphausia  that  are  thrown  up  on  the  ioe-Qoes  by  tha 
b  eaking  surf.  It  has  no  enemies,  aod  can  have  no  difficulty  in  obtaining  food. 
Or  the  white  Giant  petrel,  a  most  interesting  example,  beoause  it  appears  to  be  a^^ 
species  in  process  of  formation.  In  the  sub-Antarctic  seas  one  may  see  ou^y. 
hundreds  of  black  or  dark  Giant  petrels  to  a  single  white  or  pale  one.  But  gnce 
the  ice  is  eotered,  the  proportion  of  white  to  dark  rises  to  something  tike  twenty, 
per  cen^,  showiog  pretty  plainly,  I  tbink,  that  some  influence  is  at  work  to  uiske 
pokr  species  white,  beside  the  usually  accepted  reasons  of  protection,  and  invisibility 
forgetting  food. 

I  have  touched  too  lightly  on  these  subjects,  but  my  time  is  sW^?  ^^^  ^^^ 
niaterial  has  not  been  anything  like  worked  out. 


V.  PRELIMINARY  REPORT  OF  THE  BIOLOGICAL  COLLEC- 
TIONS OP  THE  "DISCOVERY." 

By  T.  V.  HODaSON. 

Vkbt  little  can  be  said  yet  with  regard  to  the  Marine  collections  of  t\i&  DUcovery. 
At  present  they  are  all  in  the  hands  of  experts  for  description,  and  at  the  time  of 
collection  nothiog  but  the  very  briefest  examination  Was  possible.  Contrary  to 
expectation,  it  was  found  that  outdoor  biological  work  oould  be  carried  on  all 
the  year  round,  and  that  even  with  comfort.  Holes  in  the  ice  were  kept  going  st 
distances  varying  from  30  yards  to  6  geographical  miles  from  the  ship,  but  in  the' 
depth  of  winter  the  limit  of  distance  was  1^  miles.  It  was  found  impracticable  at 
tbat  period  of  the  year  to  keep  more  than  two  holes  going  at  the  same  time,  and/ 
barring  accidents,  their  existence  was  limited  to  about  three  months.  The  oolUo-^ 
tions  were  made  in  depths  of  from  8  to  180  fathoms.  In  the  Ross  sea,  before 
arriving  at  winter  quarters  in  McMurdo  bay,  a  few  attempts  at  trawling  were 
made  from  the  ship  with  varying  success. 

Everything  goes  to  show  that  animal  life  is  very  abundant  in  the  sonthern 
seas.  Our  first  haul  was  made  with  a  3-foot  dredge  in  100  fathoms  off  Coulman 
island,  and  proved  by  far  the  most  satisfactory.  No  lees  than  sixty  species  were> 
taken,  and  the  resources  of  the  laboratory  were  taxed  to  the  utmost.  Other 
attempts  cflf  Mount  Terror  and  the  Barrier  were  partial  failures.  In  winter  quarters 
a  light  dredge  or  a  trawl  was  used  from  a  whaler  whenever  possible,  and  after  the 
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ship  became  frozen  in,  h(4e8  through  the  ioe  were  cut  for  traps ;  these  were  assisted 
Dear  the  ship  by  a  friendly  crack,  which  enabled  a  line  to  be  slipped  through  for 
a  distance  of  100  yards.  A  second  line  added  to  this  enabled  us  to  pull  a  light 
D  net  backwards  and  forwards  with  considerable  success. 

A  predominant  feature  in  the  fauna  was  the  enormous  quantity  of  sponges,  any- 
where near  the  20-fathom  line  sponges  and  sponge  debris  forming  the  bulk  of  the 
haul  as  a  rule.  Mr.  Kirkpatrick  informa  me  that  this  group  will  probably  prove 
to  contain  about  fifty  species. 

The  CGslenterata  are  a  delicate  group  and  fared  very  badly  in  the  cold,  the 
Medussi  and  Ctenophores,  which  were  numerous,  being  invariably  seriously  damaged 
by  ice  crystals  before  they  could  be  got  to  the  ship.  Hydroids  were  few,  though 
MedusaB  were  fairly  abundant.  While  the  rea  was  open  a  large  Medusa,  about  1 
foot  diameter,  of  the  Cbrysaora  type  was  frequently  seen  but  never  captured*  A 
large  Periphylla  was  taken  in  two  pieces  from  under  the  ice  by  Lieut.  Shackleton. 
Solmundella,  Phialidium,  etc.,  were  abundant,  also  some  of  the  Galyconectce,  and 
occasionally  Diphyes  and  Halistemma. 

A  very  great  difficulty  was  experienced  in  preserving  the  Ctenophores.  A  large 
Beroe  was  very  abundant  and  at  least  three  species  of  smaller  Cydippidse. 

Two  or  three  species  of  Actinians  were  taken  and  several  species  of  Alcyonarian, 
iacluding  Clavularia  frankliniana  and  Umhdiula  Carpenterif  (?)  the  latter 
trawled  off  the  Barrier  in  500  fathoms.  Two  Corals  were  taken  in  depths  between 
200  and  300  fathoms. 

The  Echinoderms  were  very  numerous,  and  all  hauls  in  shallow  water  less 
than  50  fathoms  produced  an  Echinus,  probably  Margaritacem^  and  Cycdhra 
verrucosa.  Fragments  of  Hemiaster  cavernosus  were  frequently  found,  but  only 
a  few  sound  specimens.  Two  very  fine  Uolotburians  were  dredged  off  Coulman 
island  in  100  fathoms ;  other  small  ones  and  one  or  two  membars  of  the  Elpidiidn 
were  taken  off  the  Barrier.  One  or  two  spesies  of  Cucumaria  were  fairly  abundant 
in  winter  quarters. 

A  CrlDoid  was  found  abundant  everywhere  just  bsyond  the  100-fathom  line.  Of 
the  Starfish  a  large  Asterias  (A,  Brandti)  was  very  common  in  winter  quarters 
at  all  depths,  and  a  single  specimen  of  a  second  species  was  taken.  Several  other 
species  were  occasionally  secured ;  one  large  one,  about  1  foot  in  diameter,  is  closely 
allied  to  Cycethra,  and  another  species  is  larger  still.  Ophiurids  were  very  plentiful, 
Ojtfiiosteira  antarcHca  and  Ophionotua  victoria  were  not  uncommon  with  several 
others. 

A  species  of  Phascolosoma  was  of  frequent  occurrence  in  the  sponge  lUbris 
brought  up  by  the  D  net. 

Nematodes  are  abundant  in  the  stomachs  of  seals ;  in  fact,  no  seal  was  ever 
seen  without  them.    Another  species  was  always  found  in  the  sponge  debris. 

Among  the  Pycnogonida,  which  were  very  numerous  both  in  individuals  as 
well  as  species,  there  was  found  a  very  slender  form  with  one  pair  of  legs  more 
than  those  usually  allotted  to  the  group.  Q'his  species  has  recently  been  described 
as  Pentanymphon  antarcticum^  and  beyond  the  extra  pair  of  appendages  does  not 
differ  essentially  from  the  well-known  genus  Nymphon. 

The  Scottish  Antarctic  Expedition  have  found  the  same  species  at  the  South 
Orkneys,  and  also  another,  totally  different,  but  having  the  additional  pair  of  legs. 
This  latter  species  was  very  accurately  described  by  Eights  in  the  Boston  Journal 
of  Natural  History j  vol.  1,  1837,  under  the  name  of  Deoolopvda  australis ;  so  that 
after  all  Pycnogonids  with  five  pair  of  walking  legs  are  nothing  new.  The  other 
species  may,  with  a  few  exceptions,  be  referred  to  well-known  genera — Nymphon, 
Colossendeis,  Phoxichilus,  etc 
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CoDoeruiDg  the  Crufitaoea,  tbia  pbytum,  ai  would  natumUy  bts  expected,  coDUioe 
a  larger  number  of  speciea  tban  any  otber.  l^he  Decapoda  are  only  represented 
by  a  Crangot],  whi^h  appears  to  have  a  widespread  dlBtributioo,  and  a  Fandalus^ 
botli  from  below  100  fatliomB* 

Not  leas  iban  6fty  or  sixty  species  of  Ampbipoda  wero  taken,  but  with  one 
doubtful  exception  tbese  do  not  present  any  important  i&tructural  peculiarities. 
One  species  occurred  in  great  numbers,  and  appeared  to  go  about  In  vast 
hordes  In  search  of  food;  it  was  quite  the  uaual  thing  to  take  ten  to  thirty 
thousand  at  a  haul.  Of  Isopoda  one  very  6uq  large  species  belonging  to  the 
IdotheidsQ  was  obtained  in  winter  quarLers  between  10  and  130  fathoms.  What  is 
at  present  supposed  to  be  the  same  species  was  captured  in  large  numbers  by  the 
Scottish  Ex{)edition  at  thci  South  Orkneys,  Three  species  of  Arclurus  were  secured. 
Gnathia,  Taoai^,  and  the  Muunidze  exisc  in  largo  number^^  all  of  these  being 
extracted  from  the  sponge  debris^  One  ircry  large  specimen  of  Gnathlawaa  dredged 
oGT  CoulmaD  island,  and  a  new  but  allied  genus,  quite  bliod,  was  taken  as  almo&t 
the  only  result  of  our  one  attempt  at  deep-sea  dredging  from  a  deplh  of  2030 
fathoms  in  the  pack-ice,  Cymothuids  were  sometimes  caught  and  occasionally 
8e«n  In  the  stomachs  of  the  seals  killed* 

In  the  summer  a  Nebatia  was  taken  on  a  few  occasioos  in  considerable  numberfi« 

As  regards  the  Crustacea  of  the  I'iankton  the  supply  of  indinduals  was  abundant, 
but  the  number  of  species  waa  proportionally  small  The  Schizopods  occurred  at 
times  in  great  profusion,  but  not  more  than  four  or  fi?©  species  are  expected.  Only 
two  Cumaceans  were  founds  and  thoae  in  rety  small  numbers.  Copepods  were 
numerous  and  large,  but  id  no  great  variety.  The  Ostracods  were  much  leas  numerous. 
During  the  wioter,  hauling  the  tow-nets  always  provoked  a  brilliant  die  play  of  an 
emerald  green  phosphorescence,  chiefly  from  ihe  contained  Copepod|  and  Ostracods. 
The  large  EujJiausia  australt's  described  in  the  Southern  CrosB  collections  was 
met  with  in  profusion  between  lata.  66°  S,  and  72°  S.,  where  it  forme<i  the  staplo 
food  of  the  seals  and  penguins  in  that  area. 

The  Polycbaetes  were  more  numerous  in  indinduals  than  in  species.  A  few 
species  of  Polynoid  were  abundant^  and  Terebellids  were  plentiful  in  the  sponge 
roots.  A  Nereis  was  diaooTered  commensal  with  an  Alcyonarian.  A  Eunicid  was 
taken  from  below  100  fathoms,  and  a  few  small  species  of  tiyllis  and  others  ^er« 
caught  in  the  tow-net 

Sagitta  was  frequently  obtained  in  small  numbers,  some  speclmeDS  beiog  barely 
an  inch  in  length »  and  some  were  very  oocslderably  laj-ger,  probably  more  thau 
3  IncheB. 

A  very  large  Nemertine  was  taken  in  great  abundance,  and  in  shallow  water 
could  he  seen  lying  on  the  bottom  like  great  straps  2  or  3  feet  in  length,  and 
an  iDch  or  more  In  width*  The  majurity  of  the  iodiTiduals  were  of  a  purple  brown 
colouTi  but  a  small  proportion  were  white.  A  smaller  species  was  sometimes  found 
among  the  dredge  material. 

Another  organism  gave  Hbc  to  a  great  deal  of  speculatioD,  and  as  a  matter  of 
convenience  v/as  regarded  as  a  Nemertine,  though  suspected  to  be  something  else. 
It  was  first  found  entaogled  on  Mr.  Barneys  sounding  wire,  about  80  fathoms  from 
the  bottom  in  a  depth  of  170  or  thereabouts.  When  it  arrived  at  the  ship  frozen 
it  appeared  to  be  close  on  20  feet  long,  of  a  light  brown  colour,  and  about  the 
diameter  of  an  ordioary  boot-lace.  This  organism  occurred  time  after  time  on  tho 
linea,  sounding  and  otherwise,  but  was  always  torn  to  shreds  by  the  friction  of 
the  lloe  either  against  the  ice  or  tbe  bar  over  which  it  was  hauled.  Two  specimena 
irere  found  once  on  the  tangles  in  178  fathoms,  but  these  could  not  be  liberated 
owing  to  the  intense  cold.    These  appeared   s  outer  than  the  attenuated  fortoa 
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broaght  up  by  the  line.  Daring  December,  1902^  a  specimen  was  found  on.  the 
tow-net  line  at  7  fathoma.  This  was  liberated  with  care,  and  has  baen.  bcoii^t 
home,  though  in  bad  condition.  In  the  water  it  appeared  ■(xnewhat  gelai&Dmi% 
translucent,  light  brown  in  colour,  thoogti  this  colour  was  not  oniformly  dii- 
tributed,  and  about  a  quarter  of  an  inch  in  diameter.  It  has  since  been  suggested 
that  this  curious  organism  has  something  to  do  with  a  Cephalopod. 

The  Poljzoa  were  extremely  abundant  everywhere,  both  in  genera  and  speeiep, 
more  particularly  about  the  lOO-fathom  line.  On  one  occasion,  in  178  fathoms,  the 
trap  tangles,  which  could  not  have  moved  over  a  diameter  of  more  than  ^  feet, 
brought  up  no  less  than  sixteen  species  belonging  to  almost  as  many  genera. 

A  single  Brachiopod  was  found  occasionally  both  in  winter  quarters  and  elie^ 
where  below  the  100-fisthom  line. 

Concerning  the  Molluscs,  Mr.  Edgar  Smith  tells  me  the  collection  will  prove  to 
contain  not  far  short  of  fifty  species.  Most  of  these,  however,  are  quite  small,  and 
have  been  extracted  from  the  roots  of  sponges  and  sponge  dibris.  A  species  of  Lima 
is  very  abundant  there,  occupying  cavities  just  large  enough  for  itself  and  lined 
with  some  fine  byssus-like  secretion.  A  fine-looking  Trophon  seems  to  be  common, 
and  a  single  specimen  of  Neohuccinum  Eatoni  was  taken  in  180  fathoms.  Two  or 
three  specimens  of  a  fine  Chiton  were  captured  below  the  100-fathom  line. 

No  Cephalopod  was  seen,  but  their  beaks  occurred  constantly,  though  not  in  any 
great  numbers,  in  the  stomachs  of  the  seals.  A  few  more  or  less  damaged  shells  of 
Pecten  Colhecki  were  obtained,  as  well  as  the  shells  of  Ana  tins.  Numbers  of 
empty  Anatina  shells  could  be  seen  lying  at  the  bottom  of  the  shallow  water, 
bat  no  living  specimen  of  either  of  these  two  lamellibranchs  was  discovered. 

A  large  quantity  of  a  fine  Cephalodiscus  was  taken  in  100  fathoms  off  Coalman 
island,  and  a  dead  fragment  was  found  in  winter  quarters  at  the  same  depth. 

Ascidians  cannot  be  said  to  be  very  numerous.  One  very  fine  specimen  of  the 
simple  form  was  taken  in  winter  quarters  from  shallow  water,  several  individuals 
of  a  smaller  species,  covered  all  over  with  loDg  bristles  (?),  were  found  in  100  fathoms, 
near  the  east  end  of  the  Barrier.  Another  resembling  Clavellina  has  been  taken. 
Only  very  occasionally  have  pelagic  Salps  appeared  in  winter  quarters,  but  on  the 
voyage  down  they  were  numerous. 

Fibhes  were  abundant  throughout  the  year.  The  seals  lived  almost  exclusively 
on  them,  a  diet  varied  only  with  a  few  Cephalopods  and  an  occasional  crustaoeaiu 
Notothenia  and  Trematomus  were  the  genera  that  chiefly  occurred,  and  several 
speciei  of  each  genus  were  constantly  taken  in  the  traps.  Another  handsome  species 
was  taken  in  a  well-preserved  condition  from  the  stomach  of  a  seal,  the  only  time 
it  was  seen.  .It  is  nearly  allied  to  the  genus  Gymnodraco,  if  it  does  not  actually 
belong  to  it.  A  very  large  fish,  with  all  the  characters  of  a  Notothenia,  was  har- 
pooned vrith  a  seal  at  No.  12  Hole.  Unfortunately  the  hole  was  not  enlarged  to 
its  full  extent,  and  in  dragging  out  the  capture  the  fish's  head  was  destroyed.  As 
it  was  no  good  for  a  specimen  it  was  carefully  photographed,  weighed,  and  measured. 
In  its  mangled  condition  it  weighed  39  lbs.,  and  its  length  was  3  feet  10  inches, 
with  a  girtb,  just  behind  the  pectorsl  fins,  of  just  over  2  feet.  It  formed  a  very 
good  breakfast  for  the  whole  of  the  ship's  company.  No  such  fish  was  ever  seen 
again,  but  skeletal  remains  of  some  approximating  to  the  same  size  were  found  on 
the  shore  on  the  western  side  of  the  bay  during  sledge  journeys. 

Great  numbers  of  small  fish  about  1  inch  to  1^  inch  were  numerous  in  the 
tow-nets  at  all  times  of  the  year ;  not  less  than  half  a  dozen  species  of  these  were 
recorded.    All  of  these  are  believed  to  be  quite  yoimg  stages  of  larger  forms. 

This  short  note  on  the  collections  is  necessarily  a  very  superficial  one,  for,  owing 
to  the  unexpected  conditions  met  with,  any  detailed  examination  of  the  hauls  was 
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thing,  the  upper-deck  Uboratories  were  aboolistetf 
year,  and^  a^  a  eonflequence,  all  the  tbawiDg  and 
preMTTation  of  speeimeDB  bad  to  be  performed  in  an  already  OTercrowded  cubio. 
And  for  another,  the  discovery  tbat  outdoor  biological  work  could  be  continued  alt 
tbroagb  tiie  winter  inyolved  a  daiiy  routine  permitting  no  time  for  precise  inTesti* 
gationa.  The  capture,  preservatioD,  and  storage  of  each  day^s  haul  proved  the  limit 
uf  each  day^a  work.  Taking  all  things  into  considerationi  the  collections  caonut  he 
regarded  aa  large ;  the  greater  part  was  obtained  at  winter  quart  era  in  stationary 
traps  and  by  using  the  X>  net,  only  a  small  proportion  by  trawling  from  the  ehip. 
What  we  have  seen  enables  ua  to  say  authoritatively  that  the  Boea  eea  stiU 
remiini  an  extremely  rich  area  for  the  biologist. 


Mr,  Howard  Saunders  :  W©  have  all  listened  with  great  pWaure  to  Dr.  WibonV 
lolerestiDg  paper,  as  well  as  to  the  papers  by  the  other  ofUcer^.  There  are  one  or 
two  questions  I  should  like  to  ask*  What  did  be  find  the  Emperor  pengtiina  fed 
npon  ?  Captain  LarseD,  of  the  Jasottj  found  they  had  in  their  stomachs  the  remaina 
of  large  cuttlefish  J  and  of  course  crustAcea.  One  or  two  remarks  may  be  made  about 
the  difiTerenoe  in  the  young  of  the  Skua  gull,  b-cause  the  species  named  after  l>r» 
McGormtck,  of  Ross^ii  expeditioo^  and  only  recently  separated  from  the  species 
found  to  the  north  of  tlie  Antarct'c  circle,  is  distinctly  grey  when  hatched,  whereas 
the  other  is  buf!i  ah -white.  In  regard  to  the  distribution  of  the  Emperor  penguin, 
on  the  whole  the  evidencf",  so  far  as  we  coulJ  judge  from  the  information  at  our 
dispos&lf  was  that  further  we£t,  Lc.  towards  America,  within  the  Ad  tare  tic  circle 
the  bird  became  more  abundant  than  it  was  in  Mctoria  Land.  That  is  merelj  my 
impression,  but,  I  should  like  to  hear  what  Dr.  Wilson^  who  no  doabt  has  read 
everything  1  have  read  and  a  great  deal  more,  has  to  say  on  the  subjecL 

Mr.  Brovsn  :  I  had  the  good  fortune  to  accompany  Mr.  Bruce  in  his  expedition 
to  ths  other  side  of  the  Polar  Regions.  Wo  did  not  winter  in  the  far  south,  so  I 
cannot  say  whether  the  Emperor  penguin  breeds  there  or  not;  but  when  we  were 
off  the  Antarctic  continoot,  we  found  the  Emt>eror  penguin  in  great  numbers.  But 
that  was  at  the  end  of  February,  so  it  would  not  he  the  breeding  season,  and  we 
cannot  say  whether  they  breed  there,  lu  the  South  Orkneys  the  Adelle  penguint 
breed,  and  one  or  two  sub-Antarctic  penguiuB;  we  got  the  Giant  petrel  and  the 
Cape  pigeon,  in  addition  to  many  sub-Anlarclic  birds,  Witii  regard  to  invertebrate 
fauna,  1  am  afraid  it  is  very  difficult  to  say  anything  yet^  because  our  collections 
are  only  now  being  worked  out.  So  far  as  cuttlefish  arc  cunoerned,  we  found  a 
great  many  beaks  in  the  stomachs  of  seals.  They  were  cstraordinarily  common, 
and  we  found,  I  think,  three  species  in  the  South  Orkneyp.  The  invertebraie 
fauna  there  was  very  rich  in  pcbiBopods  and  echinoderma  generally,  aa  Mr,  Hodgson 
stated.  With  regard  to  the  food  of  the  Weddell  seal,  we  found  a  great  msny  beaks 
of  cuttle-fiih  in  their  stomachs,  and  we  al8>  foucd  remains  of  holothurlang.  The 
bea-leopard  occasionally  came  south  of  the  Orkneys,  but  we  did  not  find  that  it 
bred  there ;  it  is  the  Weddell  seal  that  breeds  there,  and  in  very  great  ntimhera 
We  only  got  a  single  specimen  of  the  Ross  s^al  there,  and  I  think  we  only  saw  Iw^ 
others  in  addition  to  them. 

Dr.  Edwaud  A.  Wilsok  :  With  reference  to  the  food  of  the  Emperor  and  th^ 
Ad^lie  peoguins,  I  have  not  much  to  add  to  the  list.  Cat  tie  fish  baaks  mxt  fro* 
quently  found  in  the  stomachs  of  both  ^  but  fish  seem  to  form  the  principal  dietot 
tbe  Emperor,  whereas  crustaceans  are  the  staple  diet  of  the  Adt^lie  peognVa* 
Stones  you  always  find  in  the  penguioa'  stomachs.  Even  the  stomach  of  the 
youthful  chick  which  had  apparently  only  just  come  out  of  tbe  egg,  was  already 
filled  with  stones,     I  think  they  find  thfy  can  work  down  the  bones  of  the  fish 
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And  the  shells  of  the  am  phi  pod  a  that  they  eat  better  if  they  have  s  tones  to  their 
ftomacha  than  if  they  ha^e  Dot. 

A  a  to  the  distributioo  of  the  Emperor  the  Belffiea  saw  large  numbers  in  the 
paok-*ice  to  the  weRt  of  Louis  Philippe  Land,  but  I  believe  the  largest  numbers  of  all 
were  ^bat  we  paw  In  what  has  been  called  King  Edward  ViL  Land,  a  place  we 
were  unable  to  land  on  because  the  ship  was  getting  frozen  in*  As  to  the  breeding- 
place  of  the  Brown-backed  petrel,  Lieut.  Mulock  mentioned  there  were  thousands 
of  birdj  on  Scott  island,  and  I  think  that  is  the  place  to  go  with  the  greatest 
probability  of  findiog  its  eggs.  We  saw  no  place  which  was  likely  to  produce 
Brown-backed  petrels'  ®ggs, 

Csptain  Scott  :  I  think  the  pack  ice  we  saw  contained  a  great  deal  of  old  ice 
mixed  with  one  year  ice. 

The  PitEi^iDENT :  The  meeting  will  wish  to  pass  a  vote  of  thanks  to  Dr.  Wilson 
for  his  very  interesting  paper,  and  to  Mr.  Hodgson  for  his  account  of  the  invertebrate 
fanna ;  also  to  Osptain  Golbeck  for  hb  excellent  description  of  the  pack  in  various 
meridlats  and  In  variouB  seasons.  We  also  have  to  thank  Lieut.  Mulock  for  having 
read  the  paper  so  well  and  described  to  m  the  illostrations.  I  may  add  that  he 
himself  very  carefully  surveyed  ^*c-ott  i«land,  and  that  we  shall  thereby  be  indebted 
to  him  for  a  most  sccurate  and  valuable  msp  of  the  Antarctic  discoveries.  I  now 
ask  you  to  pass  votes  of  thanks  to  these  gentlemen  for  their  papers. 


OBSER?ATIONS  ON  THE  ANTARCTIC  SEA-ICE.* 

By  CaptalB  W.  COLBUGK,  R.N.E. 

•Fob  the  following  remarka  on  the  Bouthern  ice-pack,  I  have  drawn  on  my  diaries 
i  for  three  seasons^ — 189B-1900j  when  magnetic  observer  of  the  Southern  Orom,  and 
1902-UmH,  when  in  command  of  the  MoTning  Relief  Expedition.  The  northern 
limit  of  the  pack  varies  accord  tog  to  the  meridian  on  which  It  is  approach  ed,  aod 
also  accordiog  to  the  severity  of  the  seaion,  as  will  be  seen  from  the  following 
tnmmary  of  the  three  voysges  southward. 

On   December  30,  1898,  the    Southern   Cms»  fell   in  with  small  drift-ice   in 

lst»  61**  56'  8.,  and  long.  158^  53'  E.,  and  a  few  hours  afterwards  entered  the  main 

i'pack.    For  70  or  80  miles  we  steamed  through  smalt  Hoes  without  much  difficulty, 

rand  were  then  faced  by  much  heavier  and  more  closely  packed  ice,  varying  from 

L'4  to  10  feet  thick,  in  immcnae  tloes.     An  attempt  was  iniule  to  force  our  way 

fthioagb  between  the  IGOth  and  16^5th  meridian  which  proved  futile,  the  ice  as  we 

rorked  southward  becoming  heavier  and  the  fioes  of  greater  area.   From  January  12 

to  February  10  we  were  within  80  miles  of  the  Iklleny  islands,  hem  mod  in  on 

all  sides  by  heavy  ice ;  during  this  time,  we  took  advantage  of  every  opening 

the  south  and  east,  cbangiog  onr  position  a  few  miles  daily,  but  making  no 

material  progress  southward.     The  ice  in  this  vicinity  varied  considerably ;  at  one 

time  we  would  be  beset  between  floes  4  or  5  miles  square  aod  from  4  to  6  feet  thick, 

f  with  no  open  water  visible  in  any  directioo.     After  a  few  hours  light  southerly  or 

faouth' easterly  wind  and  a  day's  steaming  In  the  o|>ea  lead?,  we  would  find  smaller 

f  aod  heavier  floes,  such  as  our  Norwegian  whalers  called  *'  blue  **  ice,  10  to  20  feet 

thick,  with  numbers  of  much-worn  bergs  within  a  few  miles  of  us,  at  another 

time  the  floes  wf>uld  be  smaller  and  honeycombed,  some  af  them  half  a  mile  to 

a  mile  in  exteDt,  upon  which  it  was  impossible  to  travel  except  upon  ski,  and 

ven  then  it  frec^uently  bafjpeued  that  the  upper  surface  would  give  way  aod  we 
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would  find  a  footing  on  a  honeycombed  platform  about  2  feet  below.  Dot 
January  and  the  early  days  of  February  we  experienced  several  heaTj  gpkite 
weat-floutli-weet,  north-east,  and  east-south-east ;  with  the  northerly  gales  a  ^ 
swell  was  at  times  noticeable,  but  it  had  no  effect  on  the  floes  around  ui;  la 
the  easterly  and  westerly  gales  there  was  no  swell,  nor  was  there  aoy  a^eedyi 
change  in  the  ice-conditions  afterwards.  We  experienced  a  strong  weaterijtf 
when  to  the  eastward  of  the  Balleny  islands.  The  most  favourable  oonditiDDik{ 
nayigating  were  met  with  after  light  southerly  winds  or  calm. 

On  February  7  we  turned  northwards,  and  after  passing  through  heaTj  iav\ 
forty- eight  hours,  fell  in  with  loose  sailing  pack,  in  the  same  jxMition  whoefiis 
teen  days  earlier  we  had  been  faced  by  very  extensive  and  olosely  packed  fls 
from  4  to  6  feet  thick.  This  was  in  lat.  65^'^  S.,  and  long.  IGS^''  E.  ThcMia 
steered  an  easterly  course  through  loose  ice,  as  far  as  174^  E.  and  65^  40^  S.,  vhe 
open  water  was  met  with  and  a  southerly  course  taken.  Between  lats.  G^d 
69^  8.  we  enoountered  a  belt  of  pack  about  30  miles  broad,  running  east  and  ««; 
but  after  pas^g  through  this  only  loose  ice  was  seen,  and  we  arrived  at  Op 
Adare  on  February  17, 1899. 

After  the  difficulties  we  had  experienced  to  the  westward  in  the  8auih0m  d^ 
I  had  no  hesitation  in  choosing  a  more  easterly  meridian  on  'whioh  to  ^^i 
the  pack,  and  decided  to  work  southwards  between  longs.  175^  £.  ^^^4  180^  E.s 
the  relief  ship  Morning. 

After  leaving  New  Zealand  on  December  6,  1902,  a  course  was  set  to  croa^ 
60th  parallel  in  long.  175^  E.,  and  thence  due  south  to  the  pack  ;  but  in  cgbs- 
quence  of  adverse  winds  being  encountered,  a  more  easterly  course  had  to  te 
taken.  We  mw  our  first  iceberg  in  lat.  62°  5'  S.,  and  fell  in  with  loose  pack  ii^ 
drift-ice  in  lat.  67°  40',  long.  179^°  E.  We  entered  the  main  pack  in  this  localit?t 
and  made  about  100  miles  to  the  south-west  through  loose  hummocky  ice  beis 
our  difficulties  really  began.  Up  to  this  time  we  had  been  passing  through  y^ 
of  pack  about  2  to  3  miles  broad,  running  in  a  north-westerly  and  south-esslsi! 
direction  with  a  mile  or  two  of  open  water  between  them. 

On  reaching  lat.  69°  S.,  long.  175°  E.,  the  pack  became  closer,  and  wefcflii 
with  a  number  of  ice  islands,  irregular  in  shape  and  quite  distinct  from  the  tabik 
berg  common  to  these  waters ;  they  were  visible  so  far  as  we  could  see  to  tii 
eastward,  and  in  the  pack  in  their  vicinity  some  very  heavy  old  ice  was  olssia 
with  evidence  of  severe  pressure  during  a  previous  season.  We  wovksd  m^ 
from  this  position,  averaging  from  20  to  30  miles  a  day  through  looae  bntkoiT 
pack ;  the  smaller  floes  of  2  and  3  feet  ice  which  were  observed  between  the  Isf 
and  heavier  floes  showed  signs  of  recent  screwing.  We  again  met  witii  dsi 
pack  in  lat.  70°  8.,  through  which  we  could  make  but  little  progrees.  Wb«  '* 
lat.  70°  2G'  8.,  and  long.  175|°  £.,  we  encountered  a  heavy  east-south-east  gak^  vb^ 
drove  us  into  open  water  in  long.  170A°  E.,  apparently  extending  to  the  ooait  Mitk 
of  8mith  inlet.  On  the  gale  abating,  a  courde  was  set  for  the  coast ;  but  Uis  ha<T 
floes  and  small  bergs,  closely  packed  along  the  coast  and  to  the  northwaid,pc 
vented  our  approaching  within  40  miles  of  it.  We  worked  in  a  line  of  open  ^nit^ 
between  the  coast  pack  and  the  loose  ice  to  the  eastward,  until  within  a  fewnii* 
of  Cape  Adare,  where  we  fell  in  with  loose  ice ;  this,  however,  did  not  retard  flf 
passage,  and  we  landed  at  Cape  Adare  on  January  8.  The  ice  in  Bobertson  ^ 
had  only  broken  up  in  the  vicinity  of  the  cape,  and  there  was  every  indicatia^ 
its  being  a  very  late  season. 

On  leaving  Cape  Adare  we  followed  the  ccast-line,  keeping  well  inshore » 
avoid  the  pack  which  showed  up  to  the  eastward.  South  of  Possession  island  tk 
ice  wsB  very  heavy  and   closely  packed.     Coulman   island   was    surrounded  H 
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immenge  fields  of  ioe,  and  in  the  direction  of  Wood  bay  there  was  one  solid  field 
unbroken  as  far  as  the  eye  could  see.  A  landing  was  effected  at  Franklin  Island 
after  great  difficulty,  the  approach  between  unbroken  floes  of  flat  ice,  2  to  4  feet 
thick  and  several  miles  in  length,  being  very  tedious.  From  Franklin  island  we 
stood  away  to  the  north-eastward  into  open  water,  and  then  skirted  the  pack  to 
Gape  Crozier.  The  run  firom  Grozier  to  McMurdo  bay  was  through  very  heavy 
and  close  pack,  and  our  success  in  making  the  passage  as  we  did  between  Gape 
Bird  and  Beaufort  island  was  mainly  owing  to  the  strong  westerly  drift  on  the 
northern  shore  of  Ross  island.  After  clearing  Gape  Bird  we  fell  in  with  open  water 
until  faced  by  the  field-ice  extending  to  the  D%soovery*$  winter  quarters. 

The  folloiHng  year,  we  left  Hobart  on  December  6  in  company  with  the  Terra 
Nova^  we  fell  in  with  our  first  iceberg  in  lat  62^^  8.,  long.  177®  E.,  and  entered 
the  pack  on  December  26,  in  lat.  66^'^  S.,  and  long.  179^'^  W.  The  ice  on  the 
outer  edge  was  apparently  old  ice  about  10  feet  thick,  and  quantities  of  screw  and 
hummocky  ice  were  observed.  After  passing  through  about  60  miles  of  very 
heavy  and  closely  packed  ice,  we  were  able  to  make  a  good  course  southward 
through  loose  and  open  pack  until  in  lat  69^^  S.,  when  we  encountered  a  freah 
gale  which  closed  up  all  the  leads — we  were  compelled  to  lay  to  for  thirty  hours  in 
lat.  69''  22'  S.,  and  long.  178o  37  j'  E.  On  the  weather  moderating,  the  ice  opened 
up,  and  we  had  no  further  difficulty  in  making  our  course  good,  passing  through 
the  outer  edge  of  the  pack  in  lat.  70°  20'  S.,  and  long.  176°  53'  E. 

We  found  the  Ross  Sea  quite  open,  and  although  we  crossed  our  last  year's 
track  several  times,  no  ice  was  met  with,  and  we  were  able  to  traverse  the  same 
distance  in  four  days  which  had  taken  us  twenty- two  days  to  do  in  the  previous 
year.  Off  Beaufort  island  we  passed  through  a  belt  of  loose  ice,  about  30  miles 
broad,  and  arrived  at  the  edge  of  the  field  of  ice  in  McMurdo  bay  on  January  5. 

Fn  m  the  experiences,  as  related  in  the  foregoing,  I  have  no  hesitation  in  saying 
that  the  pack  should  be  entered  between  long.  178°  and  180°  E.,  as  early  in 
December  as  possible,  and  so  take  advantage  of  the  whole  of  the  open  season.  The 
ice  between  these  meridians  being  lighter,  more  open,  and  easier  to  negotiate  than 
to  the  westward,  and  moreover  having  no  extent  of  Und  nearer  than  the  Balleny 
islands,  there  is  very  little  danger  of  the  ship  being  damaged  by  pressure. 

In  the  event  of  a  ship  going  south  for  geographical  work  during  the  summer, 
I  would  strongly  recommend  that  a  due  easterly  course  be  taken  after  reaching 
the  latitude  of  Gape  Adare,  with  the  view  of  examining  the  east  side  of  the  Ross 
Sea.  The  ice  inlands  and  the  nature  of  the  drift-ice  we  met  with  during  our  first 
cruise  in  the  Morning  gave  every  indication  of  having  broken  away  from  a  glaciated 
coast-line  in  that  locality. 

The  difficulty  experienced  by  the  Southern  Cross  when  attempting  to  force  our 
way  through  the  pack  in  the  vicinity  of  the  Balleny  isUnds  was,  no  doubt,  due  to 
the  prevalence  of  easterly  gales  in  the  Ross  Sea,  and  the  westerly  drift  north 
of  Victoria  Land,  botli  of  which  tend  to  drive  the  pack  in  that  direction,  where  it  is 
held  up  by  the  islands  until  late  in  the  season,  and  does  not  disperse  until  the  sea 
to  the  westward  is  free  from  ice.  We  found  no  uniformity  of  thickness  when 
in  the  pack,  the  nature  of  the  ice  varying  from  hour  to  hour. 

I  consider  that  the  middle  and  the  southern  edge  of  the  pack  are  the  moat 
difficult  to  navigate.  At  the  northern  edge  loose  drift  and  water- worn  ice  was  met 
with  for  several  miles  before  the  pack  was  actually  reached ;  and  in  the  case  of  the 
Southern  Cross,  and  the  first  voyage  of  the  Morning,  we  sailed  through  from  80  to 
100  miles  of  loose  ice  before  meeting  the  close  pack.  On  our  second  voyage  in  the 
Morning,  however,  when  only  a  fe^  miles  from  the  northern  edge,  we  were  faced 
by  as  cloEC  and  heavy  pack  as  any  we  encountered  during  the  voyage.    In  the 
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first  year  we  had  no  southern  limit,  the  pack  extendiog  practically  to  Gape 
Crozler.  On  the  second  voyage  we  were  more  fortunate,  and,  after  passing  through 
30  miles  of  very  loose  sailing  pack,  we  got  into  open  water  to  the  south,  in 
lat  70^  22',  leaving  a  clearly  defined  line  of  pack  behind  us. 

Oar  first  season*  1902*1908,  I  consider  to  have  been  exceptionally  late  and 
severe,  and  am  of  opinion  that  the  conditions  we  met  with  in  1903  and  1904  were 
normal,  and  were  such  as  might  reasonably  be  expected  by  any  one  navigating 
in  these  regions.  This  conduston  is  arrived  at  by  comparing  the  ice  conditions  we 
met  with  during  the  Morning's  two  voyages  with  those  observed  around  Gape 
Adare  during  my  winter  there  in  1899. 

A  strong  northerly  current  exists  on  the  coast  of  Victoria  Land,  and  is  in  a 
great  measure  responsible  for  the  rapidity  with  which  the  ice  clears  away  during 
the  open  season.  It  was  an  agreeable  surprise  to  me  to  find  so  much  open  water  on 
my  return  voyage  in  Marcb^  1903 ;  I  did  not  think  it  possible  that  such  a  great 
change  could  take  place  in  six  w  eks.  Our  only  difficnlty  was  when  passing 
between  Beaufort  island  and  the  Western  mountuns,  where  we  were  stopped 
by  young  ice  from  4  to  8  inches  thick,  extending  to  the  horizon  on  all  sides.  We 
were,  however,  favoured  by  a  south-westerly  gale,  and  managed  to  work  through  it 
under  sail  and  steam,  meeting  with  pancake  ice  as  far  as  Coulman  island.  The 
coast-line  was  fringed  with  pack,  but  no  ice  was  visible  to  the  eastward. 

On  the  return  voyage  in  1904  no  new  ice  was  observed,  and  with  the  exception 
of  a  small  belt  of  pack  south-west  of 'Coulman  island,  the  passage  was  made  in 
open  water.    That  there  is  a  westerly  drift  on  the  north  coast  of  Ross  island  was 
proved  during  our  first  voyage;  we  had  further  evidence  of  this  when  lying 
in  McMurdo  bay,  and  also  that  the  current  turned  northwards  along  the  coast 
of  Victoria  Land.     I  am  of  opinion  that  this  current  takes  a  north-westerly  coarse 
after  passing  Cape  Adare,  and  that  it  is  the  ice  from  further  south,  piled  up  on  the 
coast,  which  has  so  far  prevented  an  examination  of  that  part  north  of  Robertson  bay. 
On  December  25  we  sighted  two  small  island?,  bearing  south-south-east,  about 
25  miles  distant.    We  took  a  sounding  when  about  5  miles  north-north-wost  of 
them,  and  got  no  bottom  at  1000  fathoms.    The  larger  island  is  about  |  mile  long 
and  J  mile  broad,  lying  in  a  N.  by  E.  and  S.  by  W.  true  direction,  the  northern 
end  being  about  126  feet  high,  and  "  steep  to."     The  southern  end  was  lower, 
and  partially  covered  with   an   ice-cap    sloping   from    the   northern  end,   and 
appearing  to  get  much  thicker  where  it  discharged  into  the  sea.    The  northern 
extremity  was  almost  bare  of  snow,  much  weathered  and  water-worn  at  the  base  of 
the  cliffs.    In  each  of  the  northern  points  there  was  an  arched  rock,  the  larger 
of  which  was  about  80  feet  high  and  50  feet  broad.    The  smaller  island,  which 
was  almost  circular,  was  about  200  feet  in  diameter,  to  a  height  of  about  185  feet, 
with  a  conical  t^p  (the  summit  of  which  was  about  209  feet  above  the  sea-level), 
and  was  situated  nearly  a  cable's  length  to  the  north-north-west  of  the  larger  island. 
Whilst  pulling  round  the  larger  island  we  noticed  two  beaches — one  on  the 
west-by-north,  and  the  other  on  the  north-north-east  side.    The  first  we  estimated 
at  80  feet  long,  and  the  latter  50  feet,  both  shelviog  very  rapidly,  and  making 
it  impossible  for  us  to  land.    The  W.  by  N.  beach  sloped  more  gradually,  but 
the  approach  was  equally  dangerous,  owing  to  a  number  of  rocks  partially  covered 
by  the  sea,  lying  about  100  feet  from  the  beach.     We  mauaged  to  effiect  a  landing 
on  the  southern  part  of  the  island  by  backing  the  boat  in  and  jumping  on  a 
low  rocky  ledge  as  we  rose  to  the  swell.     Having  collected  specimens  of  rock  near 
our  landing  place,  we  returned  to  the  boat,  and  pulled  round  to  the  smaller  island. 
There  was  now  no  snow  on  the  latter,  which  looked  like  basaltic  rock  as  far  as  the 
cone,  which   had  a  reddish  brown  appearance.     About  a  third  of  the  way  up 
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tbo  cone  there  wis  a  thin  stratum  of  grey-coloured  stone,  which  appeared  to 
separate  the  hlack  hasaltic  rock  from  the  reddish  formation  ahove. 

Tbousands  of  birds — Wilson^  broken -backed,  and  white  petrels,  prions,  and 
cape  pigeons — were  seen  near  these  islands,  the  northern  end  of  the  larger  and  the 
cone  of  the  smaller  one  being  covered  with  them. 

On  the  following  day  we  had  fine  clear  weather.  Good  observations  for  latitude 
and  longitude  were  obtained,  and  Lieut.  Mulock  made  a  sketch-survey,  and  took 
soundings  all  round  the  islands.  The  position  of  the  centre  of  Scott  island  is 
lat.  67°  241'  a,  long.  179°  55 J'  E. 


THE  GREAT  ZIMBABWE  AND  OTHER  ANCIENT  RUINS  IN 

RHODESIA* 

By  RICHARD  N.  HALL. 
Progress  of  Besearchea. — Before  introducing  a  discussion  as  to  the  recent 
researches  respecting  Bhodesian  antiquities,  I  would  venture  to  express 
my  high  appreciation  of  the  work  of  the  late  Mr.  Theodore  Bent  at 
the  Great  Zimbabwe.  Having  devoted  eight  years  to  the  study  of  the 
ancient  monuments  in  various  parts  of  Southern  Bhodesia,  and  having 
resided  for  over  two  years  at  Great  Zimbabwe,  I  have  no  hesitation  in 
stating  that  I  have  fonnd  Mr.  Bent's  work  to  l)e  both  valuable  and 
reliable.  Mr.  Bent  experienced  great  obstacles  in  bis  examination  of 
these  ruins.  He  found  the  ruins  to  a  great  extent  buried  in  soil  and 
debris,  and  covered  with  dense  and  almost  impenetrable  jungle.  He 
was  also  seriously  handicapped  by  the  shortness  of  his  stay,  by  an 
insufficiency  of  lalx>urers,  and  by  adverse  climatic  conditions ;  yet  he 
was  able  to  sweep  away  many  of  the  myths,  romances,  and  theories 
which  had  always  surrounded  the  Rbodesian  remains.  But  to  Mr.  Bent 
belongs  the  credit  of  giving  to  this  problem  an  entirely  new  orientation. 
This  new  orientation  is  now  unreservedly  recognized  in  the  highest 
scientific  circles  of  Europe  as  practically  incontestable. 

The  recent  researches  have  yielded  additional  internal  evidences  in 
support  of  Mr.  Bent's  conclusions,  that  the  oldest  portions  of  the  Great 
Zimbabwe,  and  a  certain  number  of  the  ruined  structures  elsewhere, 
testify  to  Southern  Rhodesia  having  once  been  a  colony  of  the  ancient 
empire  of  Saba,  in  South  Arabia. 

The  Royal  Geographical  Society  was  primarily  responsible  for  the 
visit  of  Mr.  Bent  to  Rhodesia.  This  Society,  by  its  practical  assistance 
and  its  consistent  interest  in  our  ruins,  has  always  acted  in  loco  parentis 
to  researches  in  Rhodesia.  In  a  sense,  the  Rhodesian  monuments  may 
well  be  considered  as  one  of  the  specialities  of  the  Royal  Geographical 
Society.  All  South  Africans  will,  with  confidence,  continue  to  look  to 
the  Royal  Geographical  Society  for  further  manifestation  of  its  support 
and  interest  in  this  direction. 


*  Bead  at  the  Royal  Geographical  Society,  January  28, 1905. 
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Not  a  Bingle  one  of  the  hundreds  of  ruins  in  Rhodesia  can  be  said 
to  have  been  more  than  partially  explored.  Many  ruins  of  major  im- 
portanoe,  some  rivalling  in  certain  respects  the  Great  Zimbabwe,  have 
never  been  seen  save  by  casual  travellers,  while  it  still  requires  more 
than  the  labour  of  a  lifetime  to  unearth  but  a  portion  of  the  Great 
Zimbabwe  area.  Dr.  Petrie  informs  me  that  his  difficulty  in  Egypt  is 
not  that  of  means,  but  of  obtaining  sites  to  explore.  In  Bhodesia  we 
have  the  sites,  but  do  not  possess  the  means.  Besearch  in  Bhodesia 
has  always  been  by  unassisted  individual  effort,  and  hence  it  has  been 
spasmodic  and  without  organized  system. 

Sir  William  Milton,  the  Administrator  of  Bhodesia,  has  shown  in  a 
practical  form  his  deep  interest  in  the  preservation  of  the  ruins  of 
Great  Zimbabwe.  lie  is  entitled  to  your  warmest  thanks  for  taking 
timely  action  to  secure  their  preservation.  But  every  pioneer  bemoans 
the  preventable  dilapidation  at  many  of  the  most  important  ruins 
throughout  the  country.  Whole  lengths  of  high  walls  are  disappear- 
ing. These  prehistoric  buildings  can  never  be  replaced.  This  is  a 
matter  of  grave  concern  for  archaeologists  everywhere,  and  one  that 
demands  prompt  attention. 

Since  Mr.  Bent  published  *The"Buined  Cities  of  Mashonaland '  in 
1892,  decided  progress  has  been  made,  both  at  Great  Zimbabwe  and 
elsewhere,  in  the  investigation  of  our  ancient  monuments.  The 
last  three  years  have  witnessed  the  following  advance  in  these 
researches : — 

(1)  The  re-examination  of  Great  Zimbabwe,  including  the  unearth- 
ing of  floors,  passages,  drains,  and  walls,  with  a  detailed  description, 
accompanied  by  plans,  sections,  and  photographs,  of  all  architectural 
features,  methods  of  construction  of  the  ruins  of  several  ages  in  this 
group,  thus  constituting  a  j^iermanent  record  of  Zimbabwe  which  must 
prove  of  incalculable  value  in  the  discussion  of  these  ruins. 

(2)  The  re-examination,  in  the  light  of  discoveries  at  Zimbabwe,  of 
ruins  elsewhere  in  Bhodesia  which  had  previously  been  located  and 
described. 

(3)  The  discovery  and  examination  of  numerous  and  altogether  fresh 
ruins  of  both  major  and  minor  importance,  the  existence  of  which  was 
unsuspected,  the  reports  on  these  ruins  including  plans,  photographs, 
and  detailed  descriptions. 

(4)  My  recsent  inspection,  on  behalf  of  Mr.  Bhodes*  trustees,  of  the 
ruins  of  the  Inyanga  area,  including  (a)  hill  terraces,  (h)  hill  forts, 
(c)  aqueducts,  and  (d)  so-called  "  slave-pits,"  the  reports  on  these  ruins 
and  on  the  relics  containing  plans  and  photographs. 

(5)  The  comparisons,  by  means  of  photographs  and  written  descrip- 
tions, of  the  ruins  of  Mount  Injakafura  district  with  those  at  Zimbabwe 
and  elsewhere  in  Bhodesia. 

(6)  The  plans  carefully  prepared  by  Mr.  Franklin  White  of  certain 
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ruins  in   Matabeleland,  and  also    his   recent  survey  uf  the  elliptical 
temple  since  the  explorations. 

(7)  The  innpection  and  reports  on  some  scores  of  stone-Luilt  villages, 
and  stone  rampart  forts  on  hills,  of  the  Makalanga  and  Burotse. 

(8)  The  Biiooessfal  tracing  of  several  additional  chains  of  forts  in 
several  parts  of  the  oonntry)  especially  in  the  Motelekwe  and  Sabi 
districts, 

(9)  The  securing  of  the  exact  locations  within  nnmerous  ruins  of 
some  two  hundred  relics  and  *'  finds/' with  particulars  of  their  associated 
articles,  their  locations  on  certain  floors,  and  the  associated  features  of 
architecture  and  oonstruction  of  the  bnildinga  in  which  thej  were  found, 
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these  buildings  fjeing  of  several  distinct  types  of  architecture,  each  yield- 
ing distinct  classes  of  relics,  both  buildings  and  relics  representing 
periods  extending  from  prc-bistoric  times  to  within,  in  some  instances, 
but  a  few  score  years  ago, 

(10)  The  acoumuktion  of  a  vast  fund  of  expert  opinion  as  to  the 
relative  ages  and  the  origins  of  the  relics  and  **  finds,"  and  their 
parallels  and  identities  in  other  lands. 

But  while  these  and  other  internal  evidences  have  been  obtained 
from  the  actual  ruins,  other  researches  have,  within  the  last  few  years^ 
l>oen  prosecuted  in  various  quarters,  from  which  much  additional  light 
has  been,  and  may  yet  further  1ic,  shed  on  the  origin  of  the  lEhodeeian 
monuments.     Some  of  theao  may  briefly  be  stated  as  follows  :— 
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(1)  The  very  marked  adyanoe  within  the  last  few  years  in  archseo- 
logioal  researches  in  Arabia  and  (he  Near  East,  and  further  examination 
of  historical  records  concerning  the  peoples  who  are  now  believed  to  have 
been  responsible  for  tbe  oldest  type  of  building  in  Rhodesia.  It  is  now 
possible  to  speak  with  fuller  knowledge  and  greater  assurance  of  suoh 
matters,  which  before  were  largely  subjects  of  conjecture  only. 

(2)  These  remarks  apply  also  to  recent  researches  with  regard  to 
the  close  connection  existing  in  mediaBval  times  between  Arabia,  the 
Mozambique  coasts,  and  Bhodesia. 

(3)  The  recent  discoveries  by  M.  Grandidier  and  other  savants  of  the 
traces  of  the  influence  of  Sabaeans,  Phoanicians,  and  Idumean  Jews  of  the 
Bed  sea  on  the  Mozambique  coasts  and  Madagascar. 

(4)  A  fuller  knowledge  of  the  extent  and  methods  of  ancient  gold- 
mining  in  Rhodesia,  as  apart  from  gold-mining  in  these  regions  by 
mediffival  Arabs  and  Portuguese,  and  also  by  indigenous  people.  The 
confirmation  of  the  suggestions  made  by  the  late  Mr.  Telford  Edwards 
as  to  widely  distinct  mining  operations  at  totally  different  periods  and 
by  different  peoples. 

(5)  The  study  now  in  hand  of  such  of  the  trees  and  plants  found  in  the 
ancient  mines  and  roins'  area  as  are  not  indigenous  to  South-East  Africa. 

And  (6)  a  largely  increased  fund  of  information  as  to  the  history 
of  the  once  partially  civilized  Makalanga,  or  "  People  of  the  Sun  " — both 
of  Matabeleland  and  Mashonaland — from  the  earliest  mediasval  times  to 
the  present  day,  and  the  preparation  by  Dr.  John  Helm  and  the  Rev. 
A.  A.  Louw  of  the  first  grammar  of  the  Chicaranga  language. 

It  will  thus  be  seen  that  within  the  last  few  years  archfeological  and 
antiquarian  researches  in  Rhod|dsia  have  made  very  great  progress,  and 
the  results  so  obtained,  added  to  our  previous  knowledge,  enable  ns  at 
last  to  pronounce  some  judgment  on  certain  of  the  distinct  types  of  ruins 
to  be  found  in  this  country. 

Variety  of  Eutwi. — It  may  be  taken  as  a  very  modest  estimate  that 
there  have  been  located  in  Rhodesia  no  less  than  three  hundred  distinct 
ruins  and  groups  of  ruins,  and  these,  or  such  of  them  as  were  first  dis- 
covered, were  classed  by  all  writers  as  "  ancient,"  this  term  having  also 
been  applied  to  many  of  such  ruins  as  are  of  mediaeval  and  even  of 
later  times. 

Probably  it  would  be  more  correct  to  say  that  the  term  "  ancient,"  as 
relating  to  the  suggested  Sabiean  occupation  of  Rhodesia,  can  only  be 
applied  to  a  few  scores  of  the  three  hundred  of  Rhodesian  buildings, 
though  later  investigations  may  show  that  certain  other  ruins  are  also 
entitled  to  rank  under  the  title  of  "  ancient "  as  so  understood.  Of  this 
older  class  of  ruins,  the  oldest  portions  of  the  elliptical  temple  and  of 
the  Acropolis  ruins,  and  probably  certain  walls  in  the  Valley  of  Ruins, 
may  safely  be  considered  to  represent  the  most  ancient  form  of  archi- 
tecture extant  in  Rhodesia. 
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But  there  are  many  rums  sbowing  distinct  forms  of  architecture  aud 
construotioii  hitberto  termed  *' ancient,"  and  once  considered  to  be  siicli, 
which  can  now  )>e  shown  to  be  ancient  in  a  modified  sense  only — that  is, 
though  they  bear  evidence  of  some  antiquity,  the  manner  of  their  con- 
itruction  and  the  nature  of  the  relics  yielded  on  their  original  floors, 
point  to  a  period  much  later  than  any  Sabeean  period* 

There  exists  a  further  type  or  class  of  ruins  of  certain  well-defined 
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style  of  architeotnre  and  construction  wMch  give  evidence  of  erection 
at  a  still  later  date,  and  these  yield  no  relto  which,  in  the  opinion  of 
the  highest  exfiert  authorities,  can  date  back  beyond  the  thirteenth, 
four  teen  thj  or  fifteenth  centnries  of  this  era.  To  these  two  latter 
classes,  I  believe  that  the  bulk  of  the  ruins  in  Rhodesia  belong. 

Again,  ruins  exist,  also  hitherto  styled  **  ancient,''  which  have  clearly 

Libeen  the  work  of  some  comparatively  later  indigenons  people,  the  con- 

•tnictioD  of  which  does  not  suggest  any  controlling  influence  of  a  foreign 

rmoe.     These  appear  to  have  been  a  cmde  reprcdtiction  by  natives  of 
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the  older  and  muoh  superior  buildings  in  the  oounlrj.  In  this  olaas  of 
poorer  coDstruction,  nothing  save  distinctly  native  articles  are  to  be 
found.  Some  of  these  structures  are  doubtless  several  centuries  old, 
but  others  are  of  later  date. 

In  'The  Ancient  Ruins  of  Rhodesia*  the  nuthors  defined  two  prin- 
cipal clitsses  and  ages  of  ruins  to  l>e  found  in  Rhodesia,  and  these  were 
reepectively  called  First  and  Second  Period  buildings.  From  the 
deeoriptions  of  those  distinctive  styles  of  architecture  therein  set  forth, 
I  have,  after  three  years'  additional  exploration  work  in  several  typea 
of  ruins,  nothing  or  hardly  anything  to  withdraw,  but,  on  the  other 
hand,  very  much  more  information  to  strengthen  the  argument,  which 
can  now  be  carried  much  further,  oven  l>eyond  the  reach  of  tiontroversy. 

It  is  from  a  consideration  of  the  type  of  first  period  ruins  aloni^ 
thut  authorities  cttn  demonstrate  that  the  architecture  of  the  oKlebit 
ruioB  was  not  evolved  and  did  not  originate  in  Rhodesia,  but  was 
directly  imported  from  the  Near  East. 

Evidenctfit  of  Ancient  Civilijiation. — It  can  fairly  bo  asked,  AVhat 
evidences  exist  of  ancient  civilization  and  arts  on  the  part  of  the 
builders  and  occupiers  of  the  rnins  of  the  earliest  period  ?  Tlioee  are 
nut  far  to  seek.  Looking  at  the  Great  Zimbabwe,  we  find  them  to 
be  abuudantp  There  is  overwhelming  proof  in  this  direction  in  the 
actual  walls,  iu  the  relics  discovered  on  the  lowest  floors,  and  in  the 
** finds'*  of  gold  of  the  early  period,  and  in  the  character  of  a  religion 
which  constrained  the  ancients  to  devote  such  an  immense  amount  of 
patient  labour  and  such  marvellous  constructive  skill  in  the  pl«n, 
erection,  and  decoration  of  their  temple.  The  Zimbabwe  teMii>le  is 
now  admitted  on  all  hands  to  be  the  finest  and  moi^t  intact  example 
of  a  Nature- worshipping  shrine  known  to  the  world. 

The  mural  decoration  of  chevron  pattern,  the  raonoliths>  and  also 
the  remains  of  small  towers  on  the  summit  of  the  east  wall  imme- 
diately over  the  pattern,  the  great  tower  of  conical  form,  the  platform, 
and  the  general  plan  of  the  structure,  all  point  unmistakably  to  some 
knowledge  of  geometry  and  astronomy  on  the  part  of  the  builders. 
The  application  of  these  sciences  for  Nature- worshipping  purposes  was 
common  to  the  ancient  Semitic  peoples,  whether  of  Babylonia — the 
cradle  of  the  zodiacal  science — ^^Pha?nioia,  Arabia^  and  elsewhere.  The 
astronomical  knowledge  of  the  Semitic  race  was  profound. 

But  whether  the  ancients  of  Zimbabwe  carried  out  the  prinoiplea 
of  these  sciences  to  their  full  extent  is  a  matter  which  for  the  present 
is  mhjiidice*  At  any  rate,  it  is  obvious  that  some  of  these  prinoiplea 
were  applied  at  Zimbabwe  and  at  some  other  ruins,  and  that  the 
ancients  by  these  means  marked  off  the  seasons  and  periods  of  the 
year,  and  so  provided  the  elements  of  a  calendar,  fixed  the  times  of 
agriculture,  and  marked  the  festivals  held  in  honour  of  natural 
powers*    Knowledge  of  even  the  elements  of  such  sciences  could  not 
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be  othtrwiBe  treated  tban  as  pertaining  to  people  who  were  largely 
oiviliKed.  Whatever  the  degree  of  knowledge  of  these  Bcienoes  posseeaed 
by  the  arohiteota  of  Zimbabwe  aod  other  ruina  may  have  been,  it  is 
quite  a  moral  certainty  that  even  the  cruder  methods  of  their  applioa* 
tion  were  imported  from  the  Near  East,  and  did  not  originate  in 
South-East  Africa. 

But  there  is  not  laoking  authoritative  opinion  that  the  application 
of  such  sciences  to  the  buildings  of  Zimbabwe  enabled  the  solar  and 
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astral  worshippers  to  observe  the  planete  and  stars^  but  most  probalily 
those  of  the  northern  hemisphere.  The  right  ascens'on  of  the  sun,  the 
heliacal  rising  and  the  meridian  passages  of  stars  are  believed  to  have 
been  noted  at  Zimbalvwe.  Solar  and  astral  worship  as  evidenced 
at  Zimbabwe  must  have  l>een  coeval  with  an  advanced  form  of 
oiviUzation. 

The  older  walls  of  the  temple  to  no  less  extent  envisage  tho  fact 
of  a  high  state  of  Hkill  in  architecture  on   the  part  of  tho  builders. 
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One  has  but  to  glanoe  at  the  grandly  sweeping  and  masBiTe  walls  for 
oonvincing  proof  on  this  point.  The  iMrchitectnral  features  declare 
loudly  the  skill  and  art  of  the  anoient  boilders.  The  even  oourses,  the 
oarefally  selected  blocks,  the  beautifully  worked  ont  batter  or  lean- 
back  faces  of  the  waUs,  so  free  from  defects  of  construction,  the 
elaborate  system  of  drainage  contemplated  when  the  first  foundation 
stones  were  laid,  bespeak  an  art  which  baffles  and  amazes  all  practical 
builders  of  to-day.  Such  a  monument  of  architectural  and  constmctiye 
skill  as  these  grey  walls  present  does  not  testify  of  an  uncivilized  race. 

But  the  anoient  builders  were  past  masters  in  the  science  of  military 
defence.  Traverses,  buttresses,  screen-walls,  intricate  entrances,  narrow 
and  labyrinthine  passages,  sunken  thoroughfares,  rampart  walls,  ban- 
quettes, parapets,  sentry  recesses,  and  all  other  devices  of  a  people 
thoroughly  conversant  with  military  engineering  and  defence,  are  the 
prevailing  features  of  all  first  period  buildings  throughout  the  country. 
These,  in  their  ingenuity,  massive  character,  and  persistent  repetition 
at  every  point  of  vantage,  astonish  the  best  experts  of  modem  military 
engineering  science.  The  ancient  builders  were  military  strategists  of 
the  highest  order.  Such  a  demonstration  in  this  direction  do  these 
stupendous  walls  afibrd  that  one's  mind  is  forced  to  the  only  possible 
conclusion  that  their  constructors  must  have  been  a  civilized  race. 

The  ancient  gold  fonnd  so  plentifully  on  the  lowest  floors  afford 
similar  testimony  to  the  skill  of  these  ancients.  Gold  ornaments  of 
most  excellent  make,  and  so  pronounced  by  jewellers  at  Home,  oonld 
not  have  been  the  work  of  an  uncivilized  people.  Engravings  on  some 
of  the  ornaments,  so  minute  and  delicate  that  nineteen  out  of  twenty 
persons  examining  them  would  not  detect  the  presence  of  decoration, 
bespeak  artistic  skill  and  workmanship  of  highest  order.  Tacks  of 
gold  so  microscopic  in  size  that  without  the  aid  of  a  magnifying  glass 
it  is  often  impossible  to  say  which  is  the  point  and  which  the  head. 
Work  which,  one  would  suppose,  must  have  caused  the  ancient  gold- 
smith to  go  blind  at  an  early  age  is  inconsistent  with  the  idea  of  a  lack 
of  civilization.  Their  extensive  smelting  of  gold  and  the  employment 
of  fluxes,  now  analyzed,  might  also  be  cited  as  additional  evidence  to 
the  same  conclusion. 

The  carvings  of  beautifully  symmetrical  and  massive  soapstone  bowls 
and  their  decorations,  also  the  carved  soapstone  beams,  and  similar 
articles,  tell  of  a  sculptor's  art  which  was  by  no  means  crude. 

But  one  turns  to  their  gold-mining  operations  and  sees  written 
large  in  reefs  that  these  ancients  possessed  a  wonderful  knowledge  of 
mineralogy.  The  many  hundreds  of  ancient  gold-mines  scattered 
thickly  over  the  whole  country  lying  between  the  Zambezi  and  Lim- 
popo rivers  yield  evidences  of  the  ancients'  skill  in  metiiUurgy.  They 
picked  out  rich  shoots,  patches,  and  pockets  with  marvellous  cleverness. 
They  knew  the  assay  value  of  the  quartz  they  worked.     They  differen- 
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tiated  tbe  woTth  of  "  footwall  **  or  **  baogiag  wall "  as  the  oaee  might 
be.  The  sinking  of  ehafta,  the  driyiDg  of  long  adits,  the  avoidance  of 
the  more  refractory  ores,  tefitify  to  their  akill  as  miners. 

Taking  all  these  evidencea  into  cons ideru lion,  and  knowing  that 
[these  anoients  extraoted  some  eeventy-dve  millioEiB  of  ponnds  sterling 
Iworth  of  gold — and  this  is  a  very  reasonable  estimate — it  is  imposaible  to 
TlX>nceive  any  other  peoplo  than  those  experiencing  the  advantages  of 
Ipivili^atioD,  a^d  of  eatteaslve  knowledge  of  mining  in  other  coitntries, 


PATTERN  PABSAOB,  ACROFOLlS/ LOOKOiO    £ABT, 


^to  have  carried  on  these  operatione,  which   were   conducted  on   such 
inconoeivably  exiensive  lines. 

The  argument  con  Id  be  developed  mnoh  further.  Fur  instance,  the 
arrangement  and  distribuiion  of  the  ruins  of  the  first  period  throughout 
the  whole  country,  whether  as  capital  centres,  or  in  districts,  or  in 
chains  protecting  routes  at  strategic  points^  reveal  an  admirable 
system  of  organization  having  onoe  been  in  existence,  an  organization 
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b^  soma   superior  raoe  poflsefiamg  an   intelliganoe  whicli   is  simply 
marvellous. 

The  lecturer,  by  means  of  plans  and  sections  of  four  distinot  ruins, 
showed  tlie  metbods  adopted  bj  tbe  ancients  for  fixing  times  and 
seasons;  and  later,  by  means  of  a  large  number  of  magulEcent  pboto- 
grapbio  views  thrown  on  the  screen,  conducted  the  audience  on  a  tour 
of  the  Great  Zimbabwe  ruins,  pointing  out  features  of  ancient  arohi- 
teoture,  and  explaining  many  matters  of  great  interest,  iucl tiding  the 
numerous  prehistoric  relics  discovered  by  him  during  his  recent  ex- 
plorations at  these  important  ruins. 


Before  the  paper,  the  Fbesident  eaid :  It  ifl  now  upwards  of  fifceeu  years  ago 
flince  our  lost  frieud  Theodore  Bent  read  iie  a  paper  oa  the  inlerealing  subject 
wbioh  will  occupy  us  this  eveoing.  I  have  great  pleasure  to  introducing  Mr,  HaH 
to  the  meeting,  who  has  devoted  mauy  years  to  these  researcbeA,  and  will  gi^e  tis, 
I  am  sure,  a  most  iotereating  aoooant  of  tbem.  I  wtll  now  call  on  Mr.  Hall  to 
read  his  paper  on  *^The  Great  Zimbabwe  aud  other  Ancient  Ruins  in  Ehodeeia.** 

After  the  paper,  the  Pbesident  said:  I  am  afraid  it  U  too  late  in  the  evening 
for  us  to  enter  into  a  discuasion^  but  I  nm  sure  it  bts  been  a  great  satisfaction  to 
All  of  us  lo  bear  from  Mr.  Hall  bow  accurate  and  how  uaeful  have  been  tbe  labouiB 
of  our  old  friend  Theodore  Bent.  Of  course,  as  we  have  8*eD  and  heard  to-day, 
Mr,  Hall  baa  dote  much  more,  baviog  been  many  more  years  at  work,  and  I  think 
what  baa  struck  me  most^  and  probably  has  struck  the  meeting,  is  bow  biatory 
maj  be  written  without  any  books.  By  a  careful  and  accomplished  investigator, 
like  Mr.  Hall,  we  are  informed  simply  by  the  studies  of  these  ruiuB  how  hi  most 
aaclent  times  a  colony  from  Asia  established  itself  in  the  centre  of  Africa,  and 
how  a  great  oceanic  trade  was  continued  for  several  centuries.  We  have  been  able 
from  these  ruins  to  learn  the  method  of  buitding  of  these  colonists,  their  style  of  art 
and  of  ornamentation,  Ibeir  system  of  drdinage,  their  system  of  constructing  aque- 
duct s,  the  character  of  their  religious  rites,  and  even  tbe  age  in  which  they  were 
<?stabli8hed,  tbe  chronology,  and  the  fact  that  they  departed  suddenly^ — all  this  we 
l<*Arn,  not  from  any  booksj  but  from  the  studies  of  ruius  by  an  able  man  like  Mr.  Hall. 
You  will  all  wish  to  pass  a  very  cordial  vote  of  thanks  to  him  for  ihe  way  in  which 
he  haw  explained  to  us  tbe  history  and  the  story  of  these  ruins  by  bis  illustrations 
and  by  his  very  lucid  account  of  them,  I  have  much  pleasure  In  proposing  a  hearty 
vote  of  thanks  to  Mr,  Hall  for  his  interesting  paper* 


EXPLORATION  OF   WESTERN  TIBET  AND  RUDOK.* 

Undkhtakkn  bit  Captain  lUwusd  and  Lieut,  Haroreavks  ^p  thic 
SuMKiisET  Light  Infantuy,  in  Ut03. 
By  Captain  O.  a.  RAWLING, 
Thk  expedition  into  Western  Tibet,  undertaken  by  Lieut.  Ilargrea 
and  myself  during  the  sninmer  of  ll>03,  had  for  its  chief  object 
extension  of  Captain  Deasy's  survey  made  in  that  direction  in  181>G, 
Every  aBsiatanoe  was  given  na  by  Colonel  SL  G.  Gore,  Surveyor- 
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General  of  India,  inolading  the  loan  of  all  neoessary  inatmments.  A 
Bub-snrveyer,  Bam  Singh  by  name,  was  also  lent  to  the  expedition,  and 
proved  himself  a  olever  and  painstaking  draughtsman. 

Leh,  the  chief  town  of  Ladak,  formed  the  base  from  which  the 
expedition  set  ont,  and  here  the  caravan  men  were  engaged,  and  the 
ponies,  to  the  number  of  forty-three,  bought.  Over  sixty  yak  were 
hired  from  the  town  of  Tankse,  for  the  purpose  of  carrying  grain  for 
the  ponies.  The  expedition  consisted  of  Lieut.  Hargreaves  and  myself; 
Babu  Bam  Singh,  sub-surveyor ;  Abdal  Ehalik,  the  caravan  bashi  (a 
well-known  man  who  had  been  formerly  employed  by  Captains  Bower 
and  Deasy) ;  four  Kashmiris,  six  Argoons,  and  seven  Ladakis. 

On  June  3  the  expedition  left  Phobiang,  the  most  easterly  inhabited 
spot  in  Kashmir  territory,  following  the  usual  route  taken  by  former 
travellers,  over  the  Marsi-mik  La  into  the  Changchenmo  valley,  and  from 
there  over  Ihe  Lanak  La  into  Tibet.  From  the  eastern  side  of  the  pass 
we  descended  into  ithe  Sumjiling  plnin,  which  Captains  Bower,  Deasy, 
and  Wellby  had  also  traversed,  and  marched  along  it  in  an  easterly 
direction  to  the  large  fresh-water  lake  of  Arport  Tso.  This  part  of  the 
route  is  already  well  kuown. 

The  hired  yak,  being  slow  movers,  were  directed  to  follow  us  to  this 
lake,  and  here  Lieut.  Hargreaves  remained  some  dajs,  in  order  to  bring 
on  the  expected  grain. 

In  the  mean  time  I  set  out  in  a  south-easterly  direction  on  a  route 
lyiog  at  first  to  the  south,  and  then  to  the  north,  of  that  taken  by 
Captain  Bower  in  1890.  I  then  turned  due  north,  and  struck  into 
Captain  Deasy's  track  at  Antelope  plain,  the  farthest  point  east  reached 
by  him.  Here  Lieut.  Hargreaves  and  I  had  arranged  to  meet,  but  on 
tbe  second  day  after  reaching  the  place,  messengers  arrived  from  him 
with  the  information  that  twenty  out  of  twenty-five  of  his  ponies  had 
been  killed  by  a  blizzard,  which  had  raged  for  four  days.  They  also 
stated  that  he  had  attempted  to  reach  our  pre-arranged  meeting-place, 
but  that  at  Teshil  Kul  the  five  remaining  animals  had  broken  down, 
and  that  he  was  now  encamped  at  that  lake,  unable  to  move  backwards 
or  forwards. 

On  hearing  this  news  I  hastened  to  join  him,  travelling  by  the  route 
which  Deasy  had  followed,  and  found  him  encamped  on  the  shores  of 
this  lake.  The  reason  for  his  being  left  in  this  plight  proved  to  be 
that  the  hired  yak-drivers,  whom  we  had  trusted  to  follow  us,  had 
thrown  away  their  loads  of  grain,  and  had  deserted  with  their  yak,  not 
one  having  arrived  at  Arport  Tso  as  agreed  upon. 

Previous  to  this  meeting,  however,  my  party  had  explored  a  district 
unknown  to  the  European.  After  moving  south  for  4  miles  along  the 
western  shore  of  Arport  Tso,  the  road  led  up  a  narrow  arm  of  the  plain 
into  the  heart  of  the  Arport  Tso  mountains.  These  mountains  are 
conspicuous  by  reason  of  the  contrast  of  colour;  they  resemble  piles 
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of  coal-black  stones,  and  are  ooTered  by  a  field  of  snow,  from  whicli 
glaciers  pour  down  eaoh  valley,  the  contrast  being  very  oonspicuoas 
and  pioturesque. 

A  moderately  easy  gradient  leads  up  to  the  Lungnak  Lb,  18,650 
feet.  On  the  summit  of  this  pass,  extending  for  a  distance  of  3  miles, 
is  a  level  stretch,  the  soil  of  which  is  composed  of  partly  disintegrated 
granite,  and  infiltrated  with  water.  The  descent  on  the  far  side  is 
easy,  and  leads  into  an  immense  2>lain  lying  north  and  south.  Orosaing 
this  plain  from  west  to  east,  one  short  march  further  on,  the  road  tuma 
south  to  the  shores  of  Shemen  Tso.  This  lake,  which  is  over  100 
square  miles  in  extent,  is  bitterly  salt,  and  in  shape  very  irregular, 
with  numerous  rocky  promontories  running  into  it  from  east  and  west. 
At  some  former  date  it  evidently  occupied  a  muoh  greater  area.  The 
shores  slope  gradually,  and  are  covered  with  grass.  The  northern 
shores  and  neighbouring  valleys  are  frequented  by  enormous  numbers 
of  wild  yak,  antelope,  gazelle,  and  kiang«  To  the  east  and  sooth  the 
bills  are  of  a  light  colour  and  barren,  while  to  the  north  and  west  they 
are  dark  and  fertile.  Hut  one  stream  runs  intu  the  lake,  and  that  from 
the  east.  About  half  a  mile  from  the  shores  of  the  lake,  at  a  spot  where 
the  camp  was  pitched,  an  area  of  about  5  acres  in  extent  was  covered 
with  ice,  over  which  lay  a  thick  layer  of  loam,  upon  which  grass  grew 
luxuriantly.  At  various  spota  on  the  surface  the  ice  had  melted  to  a 
certain  depth,  forming  holep,  some  of  which  were  full  of  fresh  water. 
In  the  others,  which  were  dry,  wolves  had  taken  up  their  alxtde,  and 
had  lain  in  wait  for  antelope  coming  to  feed  or  drink,  as  was  evidenced 
from  the  fact  that  in  and  around  these  lairs  the  remains  of  dead  wolves 
and  of  their  victims  lay  in  large  quantities. 

Our  road  had  brought  us  out  at  the  north  end  of  the  lake,  from 
which  point  the  caravan  struck  east  across  a  ridge  of  mountains  into  a 
plain,  to  which  was  given  the  name  of  Kiang  plain,  on  account  of  the 
immenee  herds  of  these  animals  to  be  found  there.  To  the  north  and 
east  of  the  plain  lie  the  Largot  Kangri  and  Am  Tso  ranges.  Of  theee 
two  magnificent  ranges  of  snow-clad  mountains,  the  Largot  Kangri 
runs  roughly  eaet  and  west ;  and  from  the  east  end  of  that  range  the 
Aru  Tso  mountains  run  south. 

Our  road  took  us  into  the  angle  between  the  two,  where,  on  one  of 
the  lower  spurs,  we  encountered  a  family  of  Tibetan  nomads.  Theae 
people  were  here  for  the  purpose  of  hunting,  and  obtained  their  living 
by  drying  the  Oesh  of  the  animals  slain  and  selling  it  in  the  villages 
to  the  south.  After  spending  a  night  in  their  neighbourhood,  we,  the 
next  morning,  marched  north-east,  and,  crossing  a  snow -clad  ridge, 
entered  the  upper  end  of  a  narrow  valley,  down  which  ran  a  small 
mountain  stream.  As  we  travelled  down  the  valley  the  rivulet  grew 
rapidly  into  a  rushing  torrent;  the  rooky  mountain  closed  in  on  either 
hand;    marching  became  more  and  more  difficult,  until  late  in  the 
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afternoon  we  reached  the  brink  of  a  waterfall  15  feet  higb,  that  barred 
all  further  progress.  On  either  hand  rose  enormous  precipices,  and  it 
became  evident  that  it  would  be  necessary  to  retrace  our  steps  for  a 
considerable  distance  before  a  way  of  escape  could  be  found.  The 
caravan  had  hardly  covered  one  mile  on  the  return  journey  before 
darkness  came  on,  and  the  camp  was  pitched  in  a  narrow  barren  ravine 
on  the  right  bank  of  the  stream.  On  the  very  brink  of  the  waterfall 
which  had  barred  our  progress,  above  what  appeared  to  be  the  highest 
limit  of  the  rise  of  the  stream,  were  found  the  bones  of  two  ponies,  and 
at  the  foot  of  the  waterfall  were  lying  the  skeletons  of  two  others. 
The  surprising  thing  about  these  skeletons  was  that  each  of  them  still 
bad  on  its  hoofs  shoes  of  a  pattern  common  in  India,  but  quite  distinct 
from  the  type  used  in  Tibet.  No  remains  of  harness  or  equipment  could 
be  seen,  snd  how  theee  animals  came  here  is  still  an  unsolved  problem. 
A  fresh  attempt  was  made  at  daybreak  to  escape  from  the  trap  we  bad 
walked  into.  The  caravan  continued  up  the  nullah  where  we  bad 
camped  for  the  night,  and  entered  a  promising  valley  with  a  considerable 
stream  running  in  the  required  direction.  The  spirits  of  all  rose  at  the 
prospect  of  once  more  reaching  the  open  plain.  One  mile  farther  on 
we  entered  a  gorge  similar  to  the  one  which  had  barred  our  rente  the 
previous  day.  The  route,  half  an  hour's  weary  travel,  was  found  to  be 
absolutely  impossible  for  man  or  beast.  Great  ridges  of  limestone  lying 
at  an  angle  of  45''  rose  on  either  hand,  while  the  bed  of  the  stream  was 
filled  with  immense  boulders  of  concrete.  The  track  of  a  wild  yak  was 
observed,  skirting  along  the  mountain- side,  and,  though  hazardous,  we 
determined  to  make  every  endeavour  to  follow  this  path  and  to  avoid 
any  more  detours. 

Half  an  hour's  severe  struggle,  and  the  ponies  reached  a  narrow 
ledge  of  shale.  The  path  was  all  but  impracticable,  lying  as  it  did  in 
and  out  of  ravines,  round  precipices,  up  and  down  slippery  slopes  of 
rock,  and  over  great  boulders.  However,  caught  like  rats  in  a  trap,  we 
were  ready  to  welcome  any  chance  of  escape.  Loads  were  removed 
dozens  of  times,  ponies  were  pushed  and  pulled  up  places  nothing  would 
have  tempted  them  to  try  by  themselves,  and  the  baggage  was  carried 
on  the  backs  of  the  willing  drivers.  Fortune  favoured  us,  for  though 
many  animals  fell,  but  one  was  lost. 

At  six  in  the  evening  the  tired  men  and  animals  reached  the  plain 
of  Memar  Gbaka,  the  march  of  3  miles  having  taken  twelve  hours  to 
accomplish.  Snow  had  fallen  daily  since  we  had  left  Arport  Tso,  and 
this  had  added  much  to  the  difficulty  of  croFsing  the  range. 

Memar  Chaka,  the  bitterly  Ealt  lake  which  we  had  now  reached, 
has  an  area  of  about  50  square  miles.  The  plain  all  around  has  a  width 
of  about  5  miles,  the  soil  being  rich  and  fruitful.  Signs  were  plainly 
visible  of  the  lake  having  been  at  some  remote  period  about  80  feet 
higher  than  its  present  level.   But  few  animals  and  birds  were  to  be  seen. 
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The  oonntry  to  the  east  ohanged  considerably  in  character  as  oom- 
pared  with  that  which  we  had  just  left  behind  ns,  for  now  low  rolling 
hills  took  the  plaoe  of  the  former  ragged  precipitons  ranges. 

Entering  these  hills,  we  met  more  nomads,  who  oalled  their  valley 
by  the  name  of  Pallo  Letok,  and  who  said  that  they  were  the  first 
arrivals  of  the  year  from  Lhasa,  and  had  oome  for  the  purpose  of 
digging  for  gold.  Many  men,  they  declared,  were  already  at  work  in 
the  neighbonring  nullahs.  The  valley  in  which  these  people  were 
found  was  filled  from  end  to  end  with  old  diggings,  most  of  which, 
however,  were  carried  to  a  depth  of  only  a  few  feet.  It  was  evident 
that  the  spot  was  rich  in  the  precious  mineral,  but  no  information  as 
to  the  amount  of  gold  to  be  found  could  be  obtained  from  our  Tibetan 
friends. 

Beyond  this  undulating  range  of  hills  lay  a  lake  entirely  frozen 
over,  and  having  an  area  of  nearly  20  square  miles.  As  the  nomads 
appeared  ignorant  as  to  its  existenoe,  it  was  named  after  the  late 
Surveyor-Gkmeral  of  India  and  called  Gore  Tso.  Bound  its  shores,  piled 
into  great  ridges,  lay  a  snow-white  mass  of  carbonate  of  soda  and 
sulphate  of  magnesia.  The  outline  of  the  lake  was  regular,  and  the 
shores  flat,  no  vegetation  growing  within  half  a  mile  of  the  water. 
On  these  shores,  otherwise  destitute  of  game,  I  shot  a  splendid  antelope 
with  27^inoh  horns.  Leaving  the  lake  behind  and  continuing  to  travel 
to  the  east,  we  found  that  though  grass  was  plentiful,  yet  that  game 
remained  scarce. 

One  march  farther  on  another  salt  lake  similar  in  size  to  Gore  Tso 
was  seen,  and  then  we  arrived  at  an  unoccupied  goldfield,  the  entire 
valley  for  miles  being  a  mass  of  pits  and  piles  of  rubbish.  In  all 
probability  this  field  had  been  worked  during  the  previous  year,  for  the 
water  runs  and  dams  were  clear  and  sharp.  From  this  goldfleld  we 
entered  an  immense  plain,  along  the  skirts  of  which  the  caravan 
travelled.  Deasy  group  lay  directly  to  our  north,  a  mighty  mass  of 
rock  and  snow  rising  to  a  height  of  well  over  21,000  feet.  The  passage 
of  this  range  was  one  of  great  toil  and  privation,  two  ponies  succumbiog 
on  the  road.  The  crossing  took  two  days,  Antelope  plain  being  reached 
on  July  9. 

During  the  march  it  was  found  necessary  to  climb  a  peak  of  Deasy 
group  20,000  feet  in  height;  in  order  to  find  a  practicable  road.  From 
the  summit  a  glorious  panorama  was  visible.  To  the  north,  distant 
about  60  miles  and  stretchiug  to  the  east  as  far  as  the  eye  could  see,  lay 
the  mighty  Kwen  Luns,  an  endless  range  of  snow.  At  a  distance  of 
perhaps  150  miles  rose  a  snow  mountain  of  regular  outline,  overtopping 
the  remainder  by  thousands  of  feet.  This  great  peak  we  were  unfortu- 
nately unable  to  fix,  as  it  was  never  seen  again.  To  the  east  and  north- 
east appeared  an  endless  barren  plain,  while  to  the  south-east  and  south 
rose  ridge  beyond  ridge  of  rugged  ranges  with  open  plains  between. 
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To  the  west  and  cloee  at  hand  lay  a  glittering  gnowfield — ^tmly  a 
glorions  scene. 

The  day  after  reaching  Antelope  plain,  search  parties  were  sent  out 
to  find  Hargreaves'  camp,  with  the  result  that  two  of  his  men  were 
encountered.  On  hearing  the  bad  news  abont  the  straits  into  which 
HargreaTes'  party  had  fallen,  an  immediate  return  to  render  him  assist- 
ance was  decided  upon.  The  road  followed  when  rejoining  this  party 
was  that  taken  by  Captain  Deasy  in  1897,  and  as  this  route  is  known, 
nothing  need  be  said  about  it,  except  that  it  passes  through  an  arid  salt 
and  barren  country. 

Hargreaves,  his  party,  and  the  remnants  of  his  caravan  were  found 
and  brought  to  a  camp,  where,  in  1900,  Captain  Deasy,  being  unable  to 
proceed  on  his  intended  journey  across  Tibet,  had  buried  many  pony- 
loads  of  stores.  Two  of  our  men,  sub-surveyor  Ram  Singh  and  Soonam 
Tsering,  had  been  members  of  his  expedition,  and  knew  the  exact 
position  of  the  hidden  treasure,  for  such  it  was  in  the  circumstances. 
This  was  now  dug  up,  and  was  found  on  the  whole  to  be  in  excellent 
condition.  The  waterproof  sheeting  with  which  the  stores  were  covered 
had  deteriorated,  and  water  had  recently  soaked  through  it,  partially 
ruining  the  Indian  com;  nevertheless,  much  valuable  grain  in  good 
condition  was  dug  up,  and  on  this  the  famished  ponies  were  at  once  fed. 
Other  valuable  goods  were  also  found,  such  as  pony-shoes,  rice,  spices, 
and  flour. 

At  this  camp,  which  was  in  a  sheltered  ravine  a  few  miles  to  the 
east  of  Yeshil  Kul,  we  halted  for  ten  days.  During  this  period  ten  of 
the  stronger  ponies  had  been  sent  back  to  .bring  on  the  stores  left 
behind  by  Hargreaves,  while  Ham  Singh  made  a  journey  into  the 
Ewen  Lun  mountains  and  along  their  southern  slopes. 

While  waiting  at  this  camp  the  country  round  about  was  well 
explored.  Game  was  scarce,  but  sufficient  antelope  were  found  for  the 
requirements  of  the  camp.  Borax  was  found  in  large  quantities  close  to 
the  tents.  The  surrounding  country  was  impregnated  with  carbonate 
of  soda  and  salt  to  such  an  extent  that  some  of  the  streams  were 
undrinkable.  All  of  us  suffered  considerably  from  drinking  the  water 
which  flowed  past  the  camp,  and  it  was  not  until  a  well  had  been  sunk 
and  fair  water  obtained  that  the  ill  effects  left  us. 

On  July  24  the  ponies  returned  laden  with  stores ;  quite  half  of 
these  goods  we  were  unable  to  take  on  with  us,  valuable  as  they  were, 
and  so  they  were  buried  with  Deasy's  remaining  stores  in  the  old  hiding- 
place.  In  this  hole,  and  well  covered  in  now,  lie  peven  yalldan  of  tinned 
food,  besides  maunds  of  flour,  rice,  etc.  I  shall  be  very  pleased  to 
give  an  exact  description  of  the  place  to  any  one  who  may  be  desirous 
of  visiting  this  region  at  a  later  date. 

On  July  26  the  whole  caravan,  with  the  exception  of  Eam  Singh 
and  his  party,  arrived  at  the  standing  camp  on  Antelope  plain,  which 
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was  found  just  as  it  had  been  left.  Here  it  became  necessary  to  bury 
more  stores,  for  tents  and  instruments  had  to  be  carried  on,  and  at  this 
point  Bam  Singh  rejoined  us,  having  done  excellent  work  in  the  Ewen 
Luns.  For  the  first  few  days  after  leaying  us  he  had  found  water  and 
grass  in  goodly  quantities,  but  the  face  of  the  country  gradually  changed, 
until  at  last  he  was  forced  to  return  to  us,  as  the  ponies  were  unable  to 
obtain  any  nourishment  on  the  stony  hillsides. 

The  weather  had  of  late  been  very  hot,  on  one  day  the  thermometer 
having  registered  70°  Fahr.  in  the  shade.  Thunderstorms  rolled  across 
the  plains  daily,  either  rolling  up  from  the  west  or  forming  on  Deasy 
group,  and  generally  accompanied  with  snow. 

Fortune  now  smiled  on  our  efforts  to  penetrate  into  the  unknown 
regions  to  the  east,  for  that  which  most  affected  us,  namely,  grass,  sprang 
up  like  magic.  Three  varieties  of  grass  only  did  we  find.  The  coarsest 
had  a  sharp  point  to  each  blade,  and  contained  comparatively  little 
nourishment,  while  the  finest  was  found  growing  usually  in  rings 
round  the  old  root,  and  extremely  rich  in  nutriment.  The  ponies, 
as  a  result  of  this  good  feeding,  quickly  improved  in  condition,  no 
others  dying  during  the  next  six  weeks.  This  was  fortunate,  for  their 
numbers  were  now  reduced  to  twenty-four. 

With  every  man  and  animal  laden  to  the  utmost,  we  left  Antelope 
plain  on  July  27.  When  first  sighting  Antelope  plain  on  July  9,  not 
an  antelope  was  then  in  sight.  On  July  27  small  herds  of  from  ten  to 
twenty  were  seen  tearing  across  the  plain,  coming  from  the  north-east, 
though  never  more  than  one  hundred  were  visible  at  one  time.  We 
naturally  thought  Captain  Deasy  must  have  exaggerated  when  he  said 
that  he  had  seen  them  in  their  thousands.  However,  one  march  further 
on,  on  climbing  a  ridge  to  the  north  of  the  camp,  a  marvellous  spectacle 
met  our  view.  As  far  as  the  eye  could  reach  to  the  north  and  east,  and 
up  to  our  very  feet,  were  tens  of  thousands  of  doe  antelope  and  their 
young.  All  had  their  heads  turned  towards  the  north-west,  and  the 
animals  were  steadily  trekking  in  that  direction.  The  glasses  only 
revealed  fresh  numbers  arriving  on  the  distant  horizon.  Many  young 
ones  of  only  a  few  days  old  were  resting,  but  they  were  not  allowed  to 
do  so  for  long,  for  their  mothers  continually  urged  them  on.  They 
moved  either  at  a  hurried  walk  or  gallop.  Where  had  they  all  come 
from,  and  where  were  they  going  to  ?  Probably  from  some  safe  and  now 
barren  breeding-ground  to  pastures  new  in  the  west,  where  the  young 
grass  was  growing  rapidly.     It  was  a  beautiful  sight. 

Five  marches  to  the  east  triangulation  was  commenced  in  full  view 
of  Deasy  group  and  of  the  well-known  peaks  of  the  Kwen  Luns.  A 
good  base  of  1100  feet  was  measured,  and  from  this  one  base  the  whole 
of  the  triangulation  was  done. 

We  were  now  camped  on  a  great  rolling  grassy  plain,  but  vegetation 
ceased  5  miles  to  the  north  of  the  camp.     A  rocky  ridge  running  east 
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and  west  lay  to  the  south  of  ns,  the  Kwen  Lung  to  the  north,  and 
Deasy  group  to  the  west.  From  this  last  group  of  mountains  thunder- 
storms rolled  up  in  rapid  succession.  These  storms  were  accompanied 
hy  hail  and  snow  and  terrible  squalls  of  wind,  which  at  times  swept 
us  from  our  feet  and  lowered  the  tents  to  the  ground.  Theodolite 
work  was  carried  on  with  the  greatest  difficulty ;  but  after  a  four  days' 
halt  the  caravan  again  moved  on. 

On  August  6  we  reached  the  shores  of  Lake  Markham  (named  after 
our  President),  the  first  view  of  which  I  had  obtained  on  July  9  from 
Deasy  group.  Lying  roughly  north-east  and  south-west,  Lake  Mark- 
ham  has  a  length  of  about  17  miles,  a  width  of  from  4  to  5  miles,  and 
an  area  of  70  sqaare  miles.  It  is  regular  in  shape,  and  is  bounded 
on  the  north  by  low  rolling  hills,  and  on  the  south  by  a  rugged  ridge. 
Its  shores  are  composed  of  sand  and  shingle,  and  its  banks  shelve  slowly. 
On  its  waters  and  along  its  shores  breed  in  large  numbers  the  Brahmini 
duck.  No  fish  or  shrimps  were  seen.  A  river  with  a  strong  current 
rnns  by  many  channels  into  the  lake  from  the  west.  The  water  of  the 
lake  at  its  western  end  is  fresh,  but  as  one  travels  towards  the  east  the 
water  becomes  more  and  more  impregnated  with  salt,  until  at  its 
eastern  end  it  becomes  undrinkable.  At  the  time  of  our  visiting  Lake 
Markham  there  was  no  overflow,  the  surplus  water  being  apparently 
absorbed  by  the  soil,  or  lost  by  evaporation.  There  is,  however,  a 
narrow  channel  at  the  eastern  extremity,  which  at  this  date  was  very 
dry,  but  which  bore  evidence  that  at  some  season  of  the  year  the  water 
escapes  by  this  channel  and  drains  into  the  low-lying  ground  to  the 
north,  which  is  white  with  salt. 

Leaving  Lake  Markham  behind  and  travelling  due  east,  we  passed  over 
the  northern  end  of  a  rocky  range  running  north  and  south.  This  range 
was  ended  by  a  fine  mountain,  from  the  summit  of  which  triangulation 
work  was  carried  out,  a  splendid  view  of  the  whole  country  around  being 
obtained.  Though  the  weather  continued  stormy,  and  many  peaks  were 
hidden  by  banks  of  clouds,  yet  most  of  the  Kwen  Luans  could  be  clearly 
seen,  still  covered  by  a  field  of  snow,  and  giving  origin  to  numerous 
glaciers,  which  filled  up  and  occupied  the  gaps  between  the  more  pre- 
cipitous hills.  The  country  to  the  north  and  east  appeared  a  barren 
waste.  To  the  east  the  desert  plain  stretched  for  50  miles,  only  broken 
by  scattered  salt  lakes  and  pans,  and  by  rocky  knolls  and  pinnacles 
rising  abruptly  here  and  there.  Beyond  this  again  rose  low-lying  ranges 
and  rolling  hills.  All  around  appeared  dead ;  no  fresh  water,  no  vege- 
tation, and  no  animal  life — a  veritable  Dante's  Inferno.  As  the  country 
could  be  so  clearly  seen  and  easily  mapped,  it  only  seemed  waste  of 
valuable  time  to  continue  our  march  eastward,  so  our  direction  was 
altered  to  the  south. 

The  ranges  here  ran  north  and  south,  the  valleys  between  being  full 
of  low  undulating  grass-covered  hills.     The  mountains  are  composed 
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of  limesioDe,  wbiob  was  much  disintegrated*  In  the  Tallejra  deBerted 
gold-diggings  were  continually  Been,  Nooe  of  these  were  occupied  at 
thie  titne,  but  fleveral  showed  by  their  fresh-water  dams  that  they  had 
been  worked  quite  recently.  '^Vooden  >JOwlg  for  washing  gold,  bite  of 
cloth,  etc.,  were  also  found  od  the  deserted  camping-grounds. 

As  we  moved  south  the  altitude  lessened,  the  country  improved  in 
character,  and  game  again  became  more  plentiful  and  of  greater  variety. 
Yak,  antelope,  hires,  wolves,  naarmots,  ram  chick  or,  and  sand- grouse 
were  seen  daily.  This  change  was  partly  accounted  for  by  the  marked 
increase  in  the  number  of  small  streams  running  from  all  the  mountain* 
sides.  These  streams  were  not  only  appreciated  by  the  wild  animals, 
but  were  also  weloomed  by  us,  for  during  the  last  three  weeks  it  had 
been  neoessary  for  us  to  dig  daily  for  our  water  in  the  beds  of  the 
ravines.  Generally  speaking,  we  were  successful  in  obtaining  water 
within  a  few  feet  of  the  surface ;  at  other  times*  however,  only  a  muddy 
trickle  would  appear  after  an  hour's  steady  work ;  while  again,  though 
never  for  more  than  two  days  in  succession,  our  efforts  were  all  in  vain, 
and  man  and  beast  slept  waterless. 

On  August  20  the  direction  was  again  changed,  this  time  towards 
the  south-west,  the  caravan  following  the  line  of  least  resistance.  The 
country  to  the  Bouth-east  consisted  of  great  salt  plains  and  jagged 
ranges.  In  the  centre  of  these  plains  lay  salt  lakes,  all  of  which  had 
the  appearance  of  rapid  diminutioi^  in  size.  In  eome  places,  in  fact, 
only  salt  pans  remained.  The  low-lying  land  for  several  miles  round 
the  lakes  was  void  of  vegetation,  but  on  the  highlands  grass  grew 
luxuriantly  and  game  was  plentiful. 

Three  marches  further  on  the  caravan  arrived  on  the  shores  of 
Huping  Tso,  a  fine  sheet  of  fresh  water  almost  divided  into  two  by 
a  rocky  peninsula.  The  shore  on  three  sides  was  flat  and  boggy, 
while  to  the  south  it  was  bounded  by  a  rocky  range,  down  whose  pre- 
cipitous sides  many  small  streams  added  their  quota  to  the  volume  of 
water.  The  lake,  however,  was  mainly  fed  from  the  distant  mountains 
to  the  north,  upon  whose  summits  snow  still  lay.  The  water  waa 
absolutely  fresh ;  nevertheless,  no  wildfowl  were  to  be  seen.  In  the 
lake  weeds  and  shrimps  abounded,  but  we  were  unable  to  see  any 
sigDs  of  fish,  A  broad  and  sloggish  river,  flowing  from  the  western  end^ 
carried  off  the  superfluous  water,  which  finally  drained  into  the  low 
ground  and  salt  lake^  to  the  south* 

Two  marches  beyond  Huping  Tso,  within  sight  of  the  fixed  peaks  of 
the  Am  Teo  mountains,  triangulation  was  brought  to  a  close*  At 
every  mountain-top  from  which  theodolite  work  had  been  carried 
out  a  large  cairn  of  stones  wag  erected,  and  this,  without  doubti 
conduced  largely  to  the  accuracy  of  the  survey.  From  this  point 
onwards  fixed  i>eak8  were  always  in  sight,  in  consequence  of  which 
plane-table  work  was  continued  uninterruptedly,  until  the  village  of 
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Noh,  on  the  Tao  me  Gualari,  was  reached.  During  the  month  of  Sep- 
tember the  sky  remained  free  from  clouds,  and  the  annojring  wind 
ceased  to  blow.  In  consequence  of  this,  and  as  there  was  now  no 
necessity  for  ascending  the  highest  petiks,  the  length  of  the  marohe« 
was  increased.  The  direction  of  onr  rente  was  still  west.  Before 
reaching  the  lake  of  Aru  Tso,  the  caravan  passed  many  salt  ponds,  and 
tinaUy  one  small  but  bitterly  salt  lake.  This  lake  formed  the  last 
veetige  of  what  in  olden  times  was  a  vast  sheet  of  water,  and  it  had 
with  on  t  donl>t  been  connected  with  Me  mar  Chiika  and  Am  Tso.  The 
old  shores  could  be  distinctly  seen  high  np  the  mountain-sides.  This 
lake  must  formerly  have  had  an  extent  of  over  70  square  miles.  A 
strong  fresh- water  stream  I'nns  into  this  salt  pond  from  the  south- west. 
On  the  banks  of  this  stream  the  grasis  grew  luxuriantly^  and  amid  this 
moved  great  herds  of  antelope  and  gazelle. 

Am  Tso  was  reached  on  A y gust  2^*.  On  the  shores  of  the  lake  the 
ravan  halted,  and  here  a  most  interesting  and  also  important  fact  waa 
noticed — the  waters  were  fresh.  Captain  Bower  visited  this  lake  in 
890,  camped  upon  and  moved  along  its  shoree,  and  writes,  **  Like  mo«t 
ibetan  lakes,  it  i«,  of  conrse,  salt/*  Captain  Deasy  reached  Aru  Tso  in 
1896,  and  his  report  on  the  water  was  that  it  waa  drinkable — a  term 
which,  when  nsed  in  reference  to  Tibetan  travel,  means  that  the  waters 
are  decidedly  saline  or  fonl.  And  now  on  our  jmrney  in  1903,  at 
the  end  of  August,  the  water  was  found  to  be  fresh,  absolutely  fresh, 
without  the  slightest  trace  of  salt  or  disagreeable  mineral  in  it.  This 
is  certainly  worth  recording,  if  only  for  the  reason  that,  as  this  change 
has  been  shown  to  take  place  in  one  great  lake  of  tho  Tibetan  plateau, 
it  is  quite  possible  that  at  certain  seasons  or  periods  other  lakes  may 
become  altered  in  character*  It  is  to  be  hoped  that  in  course  of  time 
Am  Tso  will  again  be  visited,  and  its  water  carefully  toeted. 

The  caravan  passed  round  the  southern  end  of  Aru  Tso,  crossing 
an  almost  endless  number  of  streams,  all  fordable,  but  treacherous  on 
account  of  the  quicksands.  In  the  plain  to  the  south  and  on  the  slo|)eB 
of  the  hills,  game  waa  seen  in  great  variety  and  numbers.  Fcmalo 
and  young  Ovis  ammon,  bushel,  antelope,  gazelle,  and  yak  were  seen 
everywhere;  the  place  is  a  veritable  sportsman* s  paradise.  The  Aru 
Tso  mountains  run  north  and  south  for  many  miles,  the  western 
shores  of  the  lake  lying  close  to  the  foot  of  the  range.  These  moun- 
tains are  rugged  and  precipitous,  and  their  summits  are  clothed  in 
perpetual  snow.  The  range  would  be  impaaaable  were  it  not  for  two 
cuttings  opposite  the  eon  the  rn  shore  of  Aru  Tso,  where  two  streams 
have  cut  their  way  from  the  west  right  through  the  range.  The 
passage  through  these  openings  is  easy,  as  the  beds  of  the  streaMS  are 
almost  on  a  level  with  the  waters  of  the  lake.  On  debouching  from 
these  ravines,  both  of  which  were  traversed,  we  met  a  family  of  nomads 
living  as  usual  in  coarse  cloth  yak-hair  tents.     With  them  were  a  herd 
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of  about  1500  sheep  and  goats,  and  a  few  yak.  From  these  people  we 
hired  a  few  of  the  latter  to  assist  our  ponies ;  but  no  supplies  pf  food 
could  be  obtained,  for,  except  animals,  they  had  no  visible  food  with 
them ;  in  fact,  their  first  request  to  us  was  to  know  if  we  had  any  snttoo 
to  give  them.  The  elder  of  the  two  men  accompanied  us  as  guide  and 
yak-driver. 

Beinforced  by  this  welcome  addition  of  transport,  the  oaravau 
travelled  through  an  open  undulating  valley,  teeming  with  wild  yak. 

On  the  third  day  we  unexpectedly  came  upon  and  halted  (dose  to 
an  old  Tibetan,  who  was,  together  with  his  son  or  grandson,  living 
beneath  an  overhanging  rock.  These  two  proved  a  curious  couple,  for 
the  old  man  must  have  been  between  sixty  and  seventy,  and  the  child 
about  five.  They  were  not  at  all  concerned  at  our  sudden  appearance, 
and,  after  salaaming,  continued  cooking  their  meal  without  more  ado. 
Their  repast  consisted  of  wild  ass  flesh,  upon  which,  together  with  tea, 
they  declared  they  had  been  living  for  the  last  six  weeks,  during  which 
time  they  had  been  digging  for  gold.  A  pile  of  earth  lay  some  little 
way  up  the  river  awaiting,  for  the  process  of  washing  the  arrival  of  the 
remaining  members  of  the  family.  The  child  deserves  notice  if  only 
for  the  Spartan  manner  of  living.  Though  only  five  years  of  age,  flesh 
formed  his  only  article  of  diet.  He  was  clothed  in  a  short  cotton  shirt, 
which  only  descended  to  his  thighs.  Though  the  thermometer  at 
night-time  registered  18°  of  frost,  yet,  on  rising  the  following  morn- 
ing at  daybreak,  this  child  was  seen  in  these  rags  preparing  his  father's 
breakfast,  and  apparently  quite  insensible  to  the  chilly  atmosphere. 
On  the  caravan  moving  off,  he  refused  a  mount  on  a  pony,  and  waded 
cheerfully  through  the  river,  breaking  the  ice  at  every  step.  We  had 
now  parted  from  our  late  guide,  and  were  handed  over  to  the  tender 
mercies  of  the  old  man  and  his  son.  The  former  told  us  that  he  had 
heard  early  in  the  season  that  we  were  in  Tibet;  also  that  the  Budok 
officials  had  received  full  information  of  our  intended  journey.  The 
Eudok  army  (?)  had  been  sent  out  in  all  directions,  with  orders  to  find 
us  and  turn  the  caravan  back.  These  people  had  all  returned  to  their 
homes  within  a  fortnight,  after  a  fruitless  search,  with  the  report  that 
we  had  gone  into  Chinese  Turkestan.  Our  new  guide,  therefore,  when 
he  saw  us,  guessed  at  once  that  we  were  this  very  party,  and  decided 
that  we  had  not  come  to  rob  him. 

For  two  marches  we  bore  south,  traversing  an  extensive,  stony,  and 
almost  waterless  plain.  The  mountains  on  either  hand  were  black 
in  colour,  those  on  the  east  being  covered  with  snow,  whilst  immense 
herds  of  wild  yak  were  to  be  seen  grazing  in  all  the  valleys  in  this 
direction.  At  the  south  end  of  the  plain,  after  an  easy  asoent  and  a 
sharp  descent  through  a  narrow  gorge,  the  caravan  debouched  into  a 
long  narrow  plain,  which  might  almost  be  termed  a  valley.  The  soil 
of  the  pass  over  and  through  which  we  had  passed  was  composed  of 
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sandstone,  and  appeared  to  be  a  home  of  the  Tibetan  sand-grouse. 
These  birds  were  so  ridioulonsly  tame  that  even  when  fired  into  when 
on  the  ground  thej  refused  to  fly,  and  continued  waddling  along  quite 
unoonoemed. 

The  valley  we  had  now  entered  runs  east  and  west,  and  deserves  more 
than  a  passing  notice,  for  it  is  well  known  to  the  Tibetans,  and  will 
become  much  frequented  in  years  to  come,  since  it  forms  one  of  the  trade 
routes  between  Budok  and  Lhasa.  At  its  eastern  end  it  is  shut  o£E  by 
immense  rocky  mountains,  black  in  colour,  and  covered  by  snow  and 
immense  glaciers.  The  whole  northern  side  of  the  valley  is  bounded 
by  a  long  range  of  low  mountains  of  sandstone  and  shale,  destitute  of 
water,  vegetation,  and  animal  life.  Ten  miles  from  the  eastern  end  of 
the  valley  the  formation  of  the  range  bounding  the  southern  side  of  the 
plain  becomes  similar  to  the  northern.  In  the  eastern  plain  itself  and 
in  the  mountains  near  by  grass  grows  luxuriantly,  and  here  game  abounds. 
Great  numbers  of  old  fireplaces  proved  what  a  favourite  spot  this  is  at 
some  secusons  of  the  year  for  nomads  with  their  herds  of  sheep  and  goats. 
At  the  time  of  our  visiting  it  (September  5)  no  Tibetans  were  to  be 
seen,  probably  for  the  reason,  as  our  guide  informed  us,  that  the 
shepherds  were  attending  a  festival  near  Kudok. 

Travelling  due  west  for  three  marches,  the  last  two  of  which  were 
along  the  banks  of  a  fresh-water  stream,  we  reached  the  shores  of  Bam 
Tso.  Bum  Tso  has  an  area  of  about  5  square  miles.  It  is  a  shallow  lake, 
and  is  surrounded  by  flat  muddy  shores.  The  water  is  drinkable,  but  has 
a  distinctly  foul  flavour.  This  without  doubt  results  from  there  being 
no  continuous  overflow,  though  the  lake  is  perpetually  fed  by  the  broad 
stream  along  which  we  had  been  previously  travelling.  In  all  pro- 
bability Bum  Tso  overflows  its  banks  at  some  season  of  the  year ;  other- 
wise its  waters  would  be  salt.  Geese,  duck,  and  teal  were  seen  on  the 
water  and  on  the  shores  in  countless  thousands,  but,  on  account  of  the 
absence  of  cover  and  of  the  depth  and  softness  of  the  mud,  a  near 
approach  was  found  to  be  very  difficult 

When  we  left  this  lake  behind,  a  long  and  trying  march  carried  us 
over  an  easy  but  barren  and  waterless  pass  to  two  fresh-water  ponds, 
and  close  to  a  camp  of  three  tents  inhabited  by  Tibetans.  Though 
much  frightened  at  first,  these  people,  nine  in  number,  seeing  that  we 
were  not  a  band  of  robbers,  soon  made  friends,  and  brought  us  milk, 
fuel,  etc.  We  were  told  by  the  oldest  man  that  a  famous  goldfield 
lay  distant  7  miles,  on  which  five  hundred  labourers  were  employed. 
This  place  we  determined  to  visit  the  next  day  for  the  purpose  of 
obtaining  provisions,  for  we  were  completely  out  of  all  food-stufib  with 
the  exception  of  meat  and  tea. 

Next  morning,  however,  we  were  awakened  early  by  an  angry 
harangue  outside  our  tents,  and  we  soon  learnt  that  forty  Tibetans, 
armed  with  every  imaginable  weapon,  from  the  gun  to  the  bow  and 
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arrow,  had  oolleoted  to  bar  onr  farther  progress.  Persiuurion  and 
argnment  proying  nseless  with  them,  we  ordered  the  tents  to  be  strack 
and  the  march  to  be  resumed.  This  was  apparently  the  last  thing  the 
Tibetans  expected  us  to  do,  for  they  did  nothing  but  converse  amongst 
themselves,  and,  when  we  moved  off,  followed  about  half  a  mile  in  rear 
in  a  compact  group.  We  advanced  likewise  in  close  formation,  with  the 
ponies  kept  well  together  in  the  centre.  The  enemy,  however,  was 
continually  receiving  reinforcements,  for  men  appeared  from  all 
directions,  springing  out  of  nullahs  as  if  by  magic. 

The  numbers  of  our  opponents  soon  swelled  to  between  sixty  and 
seventy,  but  though  they  closed  round  us,  they  could  not  make  up  their 
minds  to  attack  until  the  arrival  of  a  red  lama.  I  must  here  mention 
that  though  some  of  our  men  were  carrying  carbines  and  guns,  yet 
before  leaving  camp  Lieut.  Hargreaves  and  I  bad  taken  care  that  they 
had  no  ammunition  with  them,  for  we  were  determined  that  nothing 
would  persuade  us  to  fire  unless  we  were  actually  fired  upon  by  the 
Tibetans.  This  they  seemed  unwilling  to  do,  but,  urged  on  by  the 
lama,  they  came  to  close  quarters  and  tried  to  seize  us.  A  running  fight 
now  ensued,  not  with  guns,  but  with  sticks,  butts  of  rifles,  hard  knocks 
being  given  and  returned.  The  noise  was  appalling,  the  Kashmiris,  well 
in  the  centre  and  out  of  harm's  way,  shouting  the  loudest.  The 
scrimmage  was  brought  to  an  end  by  the  Tibetans  one  and  all  suddenly 
dropping  their  guns  and  rushing  in  upon  us.  We  were  completely 
outnumbered,  and  so  were  soon  in  a  powerless  position,  being  held 
firmly  by  arms  and  legs.  We  then  smiled  upon  our  enemies  and  patted 
them  on  their  backs,  a  thing  which  much  astonished  them  and  caused 
them  to  release  us.  The  ponies,  who  had  stampeded  at  the  noise,  and 
many  of  whom  had  fallen  and  were  struggling  on  the  ground  beneath 
their  loads,  were  then  collected,  and  a  pow-wow  took  place.  No  result 
was  arrived  at  as  to  which  direction  we  should  proceed,  but  after  two 
hours'  talking  it  was  arranged  that  we  should  return  to  our  late  camp, 
and  there  await  the  arrival  of  the  headman  of  the  district  (who  was 
reported  to  be  on  his  way),  while  in  their  turn  the  Tibetans  agreed 
to  bring  us  the  articles  of  food  we  were  most  in  need  of. 

During  the  night  fresh  comers  were  continually  arriving,  and  with 
them  came  the  headman.  We  demanded  an  apology  for  having  been 
insulted,  and  when  this  had  been  freely  given,  the  chiefmen  were 
brought  into  our  tent,  and  the  argument  began  afresh.  As  stores  in 
the  way  of  suttoo,  sheep,  ghoor,  etc.,  had  been  brought  during  the 
night,  the  only  thing  we  had  to  discuss  was  as  to  the  route  we  were  to 
follow.  We  insisted  upon  going  straight  to  Rudok,  and  the  Tibetans 
were  determined  that  we  should  return  by  the  way  we  had  come. 
Finally,  and  after  much  talk,  it  was  settled  that  we  should  move  due 
north  straight  into  the  mountains,  both  parties  having  conceded  an 
equal  amount.     We  parted  that  day  the  best  of  friends,  after  having 
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obtained  muoh  valuable  information,  for  they  spoke  freely  on  all  sub- 
jects with  the  exception  of  the  richness  of  the  goldfields,  about  which 
we  could  learn  nothing. 

We  now  entered  upon  the  hardest  and  most  trying  part  of  our 
journey.  The  country  had  originally  been  a  plateau,  but  was  now  cut 
up  by  endless  ravines  with  precipitous  sides  of  sandstone,  broken  here 
and  there  by  slopes  of  conglomerate.  Mighty  pinnacles  rose  in  all 
directions,  sometimes  to  a  height  of  200  feet  or  more.  Water  and 
vegetation  were  practically  non-existent ;  nevertheless  great  herds  of 
bushel  were  always  in  sight,  living  upon  nothing  so  far  as  we  could 
see.  Men  and  ponies  suffered  much  from  the  want  of  water,  three  of 
the  latter  succumbing  during  the  first  three  days. 

Survey  work,  however,  was  continued  without  a  break,  even  under 
the  watchful  eyes  of  the  old  lama,  who  had  insisted  upon  accompanying 
us,  much  against  our  wish.  This  lynx-eyed  attendant  failed,  however, 
to  keep  up  with  Ram  Singh  and  his  pony  when  climbing  hills,  and  we 
took  care  to  load  the  riding-pony  he  had  brought,  in  order  to  damp 
his  ardour.  Astronomical  observations  were  taken  nightly  without 
hindrance.  The  Tibetans  never  objected  to  the  use  of  the  theodolite, 
though  they  showed  great  dislike  to  the  plane-table.  For  the  purpose 
of  taking  observations,  we  used  a  subterfuge  as  practised  by  Captain 
Bower  in  Western  ^China.  We  showed  them  the  instrument,  and 
explained  that  it  was  used  for  saying  our  prayers  with,  and  as  such, 
when  on  its  stand,  was  on  no  account  to  be  approached  by  any  Tibetans ; 
also  that  such  was  its  delicacy  that  not  a  word  was  to  be  said  while 
it  was  in  use.  Though  the  theodolite  was  used  often  amoogat  a  large 
collection  of  the  natives,  never  once  were  we  disturbed  or  questioned. 

Crossing  the  dried-up  bed  of  Tatar  Tso,  the  caravan  entered  a  prac- 
tically waterless  valley,  bounded  on  either  side  by  immense  precipices, 
unclimbable  by  either  man  or  animal.  During  the  next  five  days  we 
only  discovered  fre^h  water  twice,  whilst  grass  was  conspicuous  by  its 
complete  absence. 

Tai  Tso,  a  series  of  fresh  and  salt  water  pools,  was  reached  on  Sep- 
tember 18.  These  ponds  were  reported  by  the  lama,  who  had  of  late 
constituted  himself  our  guide,  to  be  bitterly  salt.  Being  surrounded 
by  mounds  of  enow- white  chalk  and  sand  having  the  appearance  of  salt, 
this  statement  at  first  sight  appeared  to  be  correct,  but  as  the  waters 
and  shores  were  covered  with  geese  and  duck,  we  quickly  proved  that 
Buch  was  not  the  case.  The  shores  for  half  a  mile  all  around  were 
entirely  covered  with  the  remains  of  ammonites  and  fresh-water 
molluscs.  Weeds  grew  luxuriantly  in  the  water,  and  amongst  these 
weeds  moved  myriads  of  shrimps.  All  around  were  thousands  of  geese, 
pintails,  pochards,  and  other  ducks,  while  close  by  a  woodcock  and  a 
snipe  were  bagged.  A  little  further  on,  growing  in  the  hollow  of  the 
valleys,  were  some  dwarf  shrubs,  the  first  wood  we  had  seen  for  over 


428  JtZPLOEATJOH  OF   WKSTKES  TIBET  AMD  RfJDOK. 

foar  moQthfl.  Here  hares  were  mel  with  in  great  nnmben,  fortj-three 
heing  put  ap  within  ten  minutes.  One  march  beyond  Tai  Tao  onr 
troablee  ceaaed,  for  we  entered  into  a  land  of  plenty  on  the  banks 
of  the  Khio  river.  This  beautiful  river  poured  out  from  a  valley 
to  the  east,  through  meadows  of  rioh  short  grass.  From  30  to  100 
yards  wide,  with  a  current  of  2  miles  an  hour,  it  steadily  inoreased 
in  size,  being  continually  fed  by  springs  rising  on  every  side.  The  bed 
at  times  was  stony  and  firm,  at  others  muddy  and  treacherous,  though 
everywhere  weeds  grew  freely  and  trout  moved  fearlessly  along. 

On  September  21  we  met  more  nomads,  tending  large  flocks  of 
goats  and  sheep.  As  we  very  well  knew  that  these  people  took  the  in- 
formation of  our  approach  to  the  people  of  Noh,  we  took  the  bull  by 
the  horns  and  sent  a  letter  by  our  lama  guide  to  the  Zung  of  Budok, 
with  a  request  for  provisions  and  transport.  The  following  day  we 
were  met  by  a  rather  truculent  band  of  Tibetans,  led,  as  we  afterwards 
found  out,  by  the  bully  of  the  district  They  again  requested  us  to 
tarn  back,  but  this  time  we  were  determined  to  have  our  way,  and  con- 
sequently continued  our  journey  the  following  day,  passing  dose  to,  but 
not  entering,  the  village  of  Noh,  and  camping  on  the  banks  of  the  river 
just  beyond.  Noh  appeared  to  be  a  prosperous  village  containing  a  popu- 
lation of  about  five  hundred,  living  in  eighty  houses  substantially  built 
of  stone  and  bricks.  There  were  two  monasteries  gaily  bedecked  with 
linen  prayers,  coloured  rags,  and  bunches  of  shrubs.  We  here  received 
a  letter  from  the  Zung  of  Eudok,  saying  that  he  had  ordered  supplies 
and  transport  to  be  given  us.  His  men,  with  tsampa,  grain,  ghi,  eta, 
were  camped  close  at  hand,  and,  I  must  say,  made  themselves  quite 
agreeable.  We  obtained  everything  we  required,  though  at  exorbitant 
prices,  and  with  the  usual  endless  bargaining  of  the  East. 

Many  Tibetans  accompanied  us  for  two  marches  to  Pal,  we  will  hope 
simply  from  friendly  motives.  The  road  was  a  good  one  and  dearly 
defined;  it  lay  along  the  shores  of  Tso  Nyak  and  the  twin  lakes  of 
Rum  Tso.  Exquisitely  beautiful  lakes  they  are,  the  water  of  oryatal 
clearnesg,  in  which  were  myriads  of  shrimps  darting  amongst  the 
weeds.  The  shores  were  sandy,  and  the  banks  firm.  Wild  rugged 
mountains  rose  all  around,  those  beyond  Rudok  capped  with  snow. 
Game  birds  were  plentiful,  and  the  natives  reported  that  the  lakes  were 
full  of  great  trout.  The  Tso  Mo  Qualari  consists  of  a  string  of  five 
lakes  120  miles  in  length,  the  four  most  southern  of  which  are  fresh, 
and  Pangong,  the  most  northerly,  salt.  They  are  joined  together  by 
channels  about  60  feet  in  width  and  15  feet  deep,  the  current  running 
at  nearly  H  roile  an  hour.  At  Pal  was  another  camp  guard,  plaoed 
there  to  prevent  any  one  entering  Rudok  district  from  Ladak. 

And  now  we  entered  known  and  accurately  mapped  districts.  The 
country  was  barren  and  inhospitable,  but  we  were  again  close  to 
British  territory,  so  difficulties  and  troubles  were  cheerfully  overcome. 
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On  Ootober  3  we  orossed  the  Eien  La,  18,600  feet,  then  onoe  again 
the  Marsi  mik  La,  and  camped  that  night  in  Ladak.  Tankse  was 
reached  three  days  afterwards,  and  Leh  on  October  12. 

Altogether  our  travels  carried  us  over  8000  miles  of  country,  the 
greater  part  previously  quite  unknown  to  the  European,  while  an  area 
of  35,000  square  miles  was  accurately  surveyed. 

The  success  of  the  expedition  was  mainly  due  to  my  staunch  and 
cheery  companion,  Lieut.  Hargreaves ;  to  our  ever-willing,  hardy,  happy- 
go-lucky  Lavaki  servants ;  and  to  Babu  Ham  Singh,  the  sub-surveyor, 
whose  excellent  work  gained  him  the  title  of  Eai  Sahib. 

To  Colonel  St.  G.  Gore,  late  Surveyor-General  of  India,  to  Mr. 
Eccles,  of  the  Survey  of  India,  and  to  Major  Ray,  Intelligence  Branch, 
who  most  kindly  gave  us  every  assistance  and  advice,  I  take  this 
opportunity  of  tendering  our  sincerest  thanks. 
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By  the  Rev.  H.  S.  CBONIN. 

Tbs  first  coDdition  of  any  study  of  Ptolemy's  map  is  to  disabuse  our  minds  com- 
idetely  of  the  Dotion  that  we  have  in  it  a  map  which  is  accurate  according  to 
modem  conceptions  of  accuracy,  or  which  was  constructed  on  modem  lines.  Such 
map-making,  indeed,  was  heyond  the  means  at  Ptolemy's  disposal — he  had  hut  few 
observations,  none  of  those  he  had  were  strictly  accurate,  and  he  had  no  means  of 
taking  better  ones.  In  any  case,  bis  map  is  not  accurate.  It  is  far  to3  large.  The 
distance  from  Issus  to  Rhodes  should  be  420  miles.  Ptolemy  makes  it  nearly  500. 
The  distance  from  Rhodes  to  Chalcedon  should  be  about  300  miles ;  he  makes  it 
over  400.  Initial  errors,  so  considerable  as  these,  make  themselves  felt  everywhere. 
They  affect,  for  instance,  the  area ;  it  is  folly  half  the  size  again  it  ought  to  be. 
They  affect  the  boundaries.  Rhodes  and  Chalcedon  being  100  miles  too  far  apart, 
the  whole  western  coast  between  the  two  has  been  pulled  in  towards  the  east. 
Ptolemy's  western  coast  of  the  Troad  is  therefore  about  70  miles  from  the  line  join- 
ing Rhodes  and  Chalcedon  ;  it  should  be  twice  that  distance.  Again,  this  removal 
eastwards  of  the  western  coast  has  led  to  compression  all  along  its  course.  Ptolemy's 
Gyzicus,  for  instance,  is  some  50  miles  from  his  Nicaea — ^it  should  be  96  or  97 — while 
the  towns  along  the  road  which  joins  them  are  huddled  together.  Tuming  to  the 
other  boundaries,  the  northern  is  distorted,  the  southern  is  far  too  straight,  and 
the  eastern  boundary  for  much  of  its  course  runs  due  north  and  south.  In  the 
interior  of  the  map,  places  tend  to  move  towards  the  centre.  Compare,  for  instance, 
the  positions  of  Laodicea,  Antiocb,  and  Amorium  on  Ptolemy's  map  and  in 
reality.^  All  this  had  to  be  to  fill  the  map,  and,  without  going  into  further 
details,  we  may  note  that  the  first  principal  and  constant  cause  of  Ptolemy's 
mistakes  is  this  initial  mistake,  however  he  arrived  at  it,  of  making  the  area  of 
Asia  Minor  so  very  much  too  big. 

The  second  principal  cause  was  the  insufficiency  and  vagueness  of  the  bulk  of 

♦  CotitDum  is  an  exception  only  in  appearance.    It  has  moved  south  and  east,  but 
the  western  coast  was  also  moving  east. 
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the  informatiooy  ai  muoh  about  the  coast  aa  about  the  interior,  which  he  had  at 
his  disposal.  He  had  an  ohsenration  for  Rhodes,  which,  if  not  strictly  cQcreot,  may 
be  allowed  to  pass.  It  is  not  so  with  his  ohseryations — if  he  had  them ;  and  I  half 
incline  to  think  he  had — ^for  the  latitude  of  Smyrna,  the  Hellespont,  Byzantium, 
Issus,  and  Trapezus.  These  are  out,  some  of  them  very  much  out.  To  discuss 
the  reasons,  which  led  him  to  put  these  places  where  he  did,  would  lead  us  too  iar 
from  our  subject.  We  should  have  to  take  into  consideration  facts,  or  supposed 
facts,  outside  Asia  Minor  which  contributed  to  fix  their  position.  It  simpli^  our 
problem  to  assume — and  it  is  a  fair  assumption  to  make  from  the  prominence,  and 
the  kind  of  prominence,  Ptolemy  gives  to  these  localities,  and  it  is  probable  enough 
in  itself—tbat,  when  he  left  the  map  of  the  world  and  settled  down  to  consfaniot 
the  special  map  of  Asia  Minor,  the  situation  of  these  places  had  been  fixed  to  his 
satisfacticn,  if  not  to  ours;  this  assumption  is  made  practical  certidnty  by  an 
examication  of  his  map.  Other  observations,  as  far  as  we  know,  he  had  none.  On 
the  contrary,  he  had  sometimes  to  rely  merely  on  travellers'  notes,  often  vague  as 
to  distance,  and  even  vaguer  as  to  bearing ;  the  vaguest  being  that  such  and  sudi  a 
place  was  so  many  hours  or  days  from  such  another  place,  or  lay  towards  the  north 
or  the  south .  Vague  and  unsatisfactory  by  land,  winds  and  currents  would  make  these 
indications  still  less  trustworthy  by  sea ;  and  though  Ptolemy  claims  that  sea-ooaat 
towns  are  easier  to  place  than  inland  towns,  because  their  position  relative  to  each 
other  can  be  more  easily  shown,  he  does  not  find  them  very  tractable.  Precise 
indications  of  bearing  there  would  be  none ;  precise  indications  of  distance  would 
be  found  in  practice  only  along  the  Roman  roads ;  and  even  these  roads,  accurate 
as  the  information  which  they  give  may  be,  so  far  as  it  goes,  afford  no  clue  to  the 
bearing  of  place  from  place,  or  to  the  allowance  which  had  to  be  made  for  windings. 
These  two  things,  then,  were  against  internal  accuracy.    The  area  of  the  map  was 

very  much  too  large ;  the  materials  for  constructing  it — even  the  best  of  them 

lacked  completeness.  The  first  drove  Ptolemy  to  treat  his  materials  in  an  arbitrmry 
manner ;  the  second,  if  it  did  not  actually  tempt  to  such  treatment,  could  present 
no  serious  obstacles  to  its  adoption. 

Arbitrary,  however,  as  many  of  his  results  appear,  no  one  could  have  more 
desire  than  Ptolemy  to  treat  his  materials  fairly,  and  no  one  could  be  more 
conscious  of  his  lack  of  material,  or  of  the  disturbing  effect  this  lack  must  have  on 
his  results.  Arbitrary,  indeed,  is  hardly  the  word  to  apply  to  Ptolemy,  for  it  is 
clear  that  he  had  a  method,  and,  considering  everything,  a  good  one.  His 
materials  are  at  fault;  and  if  they  are  partly  responsible  for  the  defects  of  his 
method,  no  method,  however  good,  could  have  eliminated  confusion  altogether  from 
results  built  on  information  never  complete  and  often  contradictory. 

The  publication  in  1901  of  the  second  part  of  the  first  volume  of  Muller*s 
'  Ptolemy  '  has  made  the  task  before  us  considerably  easier  now  than  it  was  thi«e 
years  ago,  but  great  difficulties  still  remain.*  Accuracy  of  transmission,  always 
difficult  to  secure  where  copyists  are  concerned,  is  particularly  difficult  in  the  case 
of  figures.  We  cannot,  therefore,  be  certain  always  that  we  have  the  right  reading. 
Recent  exploration  has  done  much  to  fix  the  sites  of  the  more  important  towns 
but  some  still  remain  uncertain ;  and  we  are  still  without  defiLite  information  aa 
to  the  length  and  course  of  the  roads  which  joined  some  of  those  towns,  the 
sites  of  which  are  de6nitely  ascertained.    Yet  we  now  know  something  for  our 

*  I  have  adopted  Miillcr'H  readings  throughout,  and  as  a  rule  his  spelling.  The 
information  he  has  collected  in  his  notes  has  ofton  been  of  considorablo  service  to  me ; 
so,  also,  have  been  his  maps  in  the  preparation  of  the  niai>8  which  accompany  this 
aiticle.  The  work,  which  is  published  at  Paris  by  Firmin-Didot,  was  left  incomplete 
at  Muller*8  death,  and  is  being  continued  by  Fischer. 
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purpote,  espedilly  if  we  bear  in  mind  that  Ptolemy's  map  does  not  aim  at  precise 
accuracy,  and  that  positions  on  it  are  indicated  by  twelfths  of  degrees — that  is  to 
say,  only  within  4  or  5  miles.* 

Our  best  plan  now  will  be  to  take  a  map  constructed  from  Ptolemy's  figures, 
and  to  see  what  that  can  tell  us  of  his  method,  or  of  his  lack  of  method,  in 
constnicting  it,  and  to  begin  its  examination  from  Rhodes — that  is  to  say,  from  the 
south-west  comer  of  the  map— working  from  thence  up  the  western  coast.  The 
aoath-west  comer  is  characteristic  of  Ptolemy  and  his  difficulties — ^I  believe,  also, 
of  his  methods.  Rhodes  figures  largely  in  Ptolemy's  introduction,  and  is  for  that 
leasoDy  as  well  as  for  others,  a  natural  place  from  which  to  begin,  while  the  outline 
of  the  coast,  or  at  all  events  the  positions  of  the  more  important  sites  along  the 
coast,  would  have  to  be  determined  before  the  task  of  fixing  the  positions  of  places 
inland  cDuld  be  approached.t 

Travellers  going  north  from  Rhodes  would  land  at  Physca  (or  Pbyscus),  whence 
a  road  led  to  Ephesus  by  Idyma  (or  Idymus),  Tralles,  and  Magnesia.  Pbysca  lies 
almost  north  of  Rhodes,  at  a  distance  of  30  miles.  Ptolemy  places  it  almost  north- 
west, and  at  a  distance  of  23,  an  error  of  7  miles  in  distance,  and  of  half  a  right 
angle  in  bearing.  I  have,  however,  just  pointed  out  that  Ptolemy's  unit  is  a 
twelfth  of  a  degree,  so  that  the  23  miles  may  represent  as  much  as  28 ;  probably 
in  this  case  it  does  represent  as  much  as  25  or  20.  Moreover,  when  I  said  that 
the  distance  from  Rhodes  to  Physca  was  30  miles,  I  meant  that  that  is  the  distance 
according  to  modern  maps ;  I  did  not  mean  Ptolemy  knew  that  it  was  such.  A 
successor,  indeed,  of  Ptolemy  makes  it  28,  and  as  distances  at  sea  were  hard  to 
estimate,  there  were  probably  other  estimates  placing  it  even  lower.  Now,  just 
because  seanlistances  were  hard  to  estimate,  any  such  estimate,  when  obtained, 
would  be  the  less  convincing,  and  accord ingly  the  less  able  to  resist  the  claims  to 
consideration  of  other  and  confiicting  datUf  when  such  existed.  In  the  south-west 
comer  of  Asia  Minor  such  claims  do  exist  in  considerable  force.  A  comparison  of 
the  two  maps  will  show  how  much  the  coast  winds ;  that  Ptolemy  had  no  exact 
information  of  its  windings,  and  that,  as  he  practically  ignores  them  and  makes 
the  coast-line  nearly  straight,  he  gets  into  great  difficulties.  Loryma  and  Cnidus 
are,  for  instance,  far  from  where  they  ought  to  be ;  and  the  length  of  the  south 
coast  west  of  Physca  is  such  that,  if  its  windings  are  neglected,  the  proper  northern 
coast  is  not  long  enough  to  match  it.  Ceramus  has  been  carried  west  of  Hali- 
camasus  ;  Idyma,  to  which  we  shall  return  shortly,  is  made  apparently  an  inland 
town,  58  miles  (or  roughly  its  right  distance  from  Ilalicarnasus)  from  the  sea.  To 
put  it  briefly,  the  course  of  the  whole  coast-line  has  been  changed,  and  the  Ceramic 
gulf  more  or  less  suppressed  .J   In  such  circumstances — and  I  can  only  sketch  them 

♦  For  the  special  maps,  Ptolemy  treated  both  meridians  and  parallels  as  parallel 
and  straight  lines.  His  degree  was  500  stades,  or  approximately  58  English  miles  ; 
the  proportion  of  a  degree  of  latitude  to  one  of  longitude  in  the  map  of  Asia  Minor  was 
4  to  3  (Ptolemy,  *  Geograpliia,'  2,  1,  §  0;  8,  2,  §  6  and  ad  iriy.  'Ao-.  d).  The  minimum 
margin,  therefore,  would  be  a  little  under  4  miles  measuring  from  east  to  west,  and 
ffice  vend;  the  maximum,  along  a  diagonal,  a  trifle  over  6.  Ptolemy  may  have  chosen 
either  the  comer  of  the  parallelogram  nearest  to  where  his  data  placed  the  town,  or, 
perhaps,  the  most  convenient. 

t  The  position  of  Rhodes  is  not  given  in  Book  V.  of  Ptolemy's  *  Geography ;'  for 
some  reason  or  other  it  has  fallen  out.  Its  position,  however,  can  be  recovered  from  the 
eighth  book,  and  it  is  58«»  40',  36°  (of.  Miiller,  p.  838 ;  Book  VIII.  is  not  yet  published). 

X  Mr.  J.  L.  Myres,  who  has  kindly  made  many  useful  suggestions  to  me  on  the 
subject  of  this  paper,  tells  me  that  native  sailors  try  to  avoid  the  Ceramic  gulf.  Is  the 
opening  marked  in  the  Pentinger  table  between  Myndus  and  Cnidus  the  Ceramic 
^ulf,  such  as  Ptolemy  perhaps  conceived  it,  or  the  Meander,  which  is  not  represented 
in  its  proper  place  ? 
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now — ^Ptolemy  would  be  glad  to  place  Physca  as  far  east  as  poaaible,  and  of  two 
eatimates  of  its  distatice  from  Rhodes  would  choose  the  shorter.  The  proceeding 
might  be  desperate  for  us;  unhampered,  as  he  was,  by  too  accurate  knowledge, 
it  was  a  natural  expedient  for  him. 

Suppose,  thee,  we  take  Ptolemy's  map,  place  one  point  of  a  pair  of  oompaaBea  on 
Rhodes  and  the  other  point  on  Physca,  turn  the  second  point  roimd  until  it  rests 
on  the  line  joining  Rhodes  and  Idyma,  and  measure  the  distance  between  it  and 
Idyma ;  we  shall  find  that  it  measures  15  miles.  The  site  assigned  to  Idyma  is 
Guioya,  at  the  head  of  the  Ceramic  gulf,  and  the  distance  of  Guiova  from  Marmario 
(Physca)  is  14  or  15  miles,  the  distance  we  have  just  obtained.^  Idyma,  then,  is,  I 
do  not  say  the  right  distance  from  Rhodes,  but  the  distance  which  Ptolemy  apparently 
thought  Physca  was  from  Rhodes,  plus  the  right  distance  frx)m  Physca  to  Idyma  by 
land.t  Its  insular  position  prevented  Rhodes  from  serving  as  a  general  centre  of 
measurement  for  the  mainland.  Physca,  the  port  for  Rhodes  on  the  mainland, 
would  be  its  natural  representative ;  it  was,  however,  not  available  for  such  a 
purpose^the  claims  of  the  south  coast  had  carried  it  too  far  west — and  it  is  not  so 
used.  Idyma,  on  the  other  hand,  the  next  town  along  the  road  to  Ephesns,  and 
a  town  away  from  the  southern  coast,  was  available,  and  measurements  from  it 
yield  some  interesting  results. 

The  first  places  on  the  west  coast  to  be  fixed  would  be  Ephesus,  Smyrna, 
Adramyttium,  Ilium,  and  Gyzicus.  Ptolemy's  map-distances  for  these  places  fronoL 
Idyma  are  87, 129, 221, 296,  and  304  miles  respectively.  Placing  Idyma  at  Guiova, 
and  measuring  the  distance  by  road  to  Ephesus,  and  then  on,  we  get,  as  nearly  as 

1  can  calculate,  the  following  results :  Idyma  to  Ephesus,  84.^  miles ;  Idyma  to 
Smyrna,  125  or  126 ;  to  Adramyttium,  224 ;  to  Ilium,  300 ;  to  Cyzicus,  300 ;  that 
is  to  say,  the  map-distance  is  sometimes  2  or  3  miles  too  much,  sometioaes 

2  or  3  miles  too  little — it  is  never  out  a  twelfth  of  a  degree.  Such  correspon- 
dence is  not  true  of  every  place  along  the  coast,  and  between  these  distances  and 
the  air-distances  there  is  no  correspondence  at  all.  In  spite,  therefore,  of  the  risk 
there  must  be  of  slight  error  in  calculations  of  this  sort,  it  would  not  be  rash  to  say 
provisionally  that  these  five  places  had  been  specially  picked  out— reasons  for  their 
selection  would  not  be  hard  to  find — that  their  positions  had  been  fixed  partly  by 
their  road-distances  from  Idyma,  as  representing  Rhodes,  and  that  no  allowance 
was  made  for  windings,  although,  as  it  is  very  much  to  our  purpose  to  obserye, 
the  road  winds  a  jgreat  deal,  I  shall  return  to  this  point  later.  Suppose,  howsTer, 
this  were  done,  Smyrna  would  be  where  a  circle  with  Idyma  as  centre  and  the  road- 
distance  from  Idyma  as  radius  cut  the  parallel  of  Smyrna ;  the  parallel  of  the 
Hellespont  would  fix  the  site  of  Ilium ;  while  Cyzlcus  would  be  fixed  by  its  sea- 
distance  from  Byzantium,  a  distance  apparently  measured  by  Posidium,  and  not 
too  much  to  be  trusted.^ 

The  position  Ptolemy  assigns  to  Ephesus  is  instructive.  lie  places  it  63  miles 
due  south  of  Smyrna.     The  correct  position  is  37  miles  a  little  east  of  south ;  the 


♦  It  is  not  unusual,  as  we  shall  see  later,  for  Ptolemy  to  ciilculato  the  distance  of  A 
from  B  via  C,  and  then,  if  necessary,  to  place  C  right  away  from  the  lino  which  joins  A 
undB. 

t  Land-distances  were  more  easily  measured  and  not  so  easily  adjusted.  Idyma  has 
approximately  the  right  bearing  from  Rhodes.  The  road  from  Physca  to  Idyma  is 
nearly  direct. 

X  It  would  not  bo  difficult  in  any  of  these  cases  to  choose  between  the  two  points 
where  the  circles,  or  the  circles  and  parallels,  iutcrsected.  Elsewhere  it  has  been  less 
easy,  and  mistakes  have  led  to  great  confusion. 
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road-distance  ia  41  Engliah  milea,  which  oorresponda,  as  nearly  as  we  can  expect, 
considering  the  way  the  map  was  made,  with  the  difference  in  the  map-distMicea 
of  Smyrna  and  Ephesus  respectively  from  Idyma.  Bat  though  Ptolemy  seems  to 
know  the  distance  and  to  use  it  when  it  suits,  he  also  disregards  it  when  it  suits. 
He  could  not  place  Ephesus  on  the  line  joining  Smyrna  and  Idyma — it  would  be 
too  far  east.  He  could  not,  if  my  hypothesis  is  true,  go  back  on  his  measurements 
from  Idyma,  and  place  Smyrna  fivther  south  or  Ephesus  farther  north.  Moreover,  if 
the  whole  western  coast  was  to  be  pulled  out,  the  coast-line  between  Smyrna  and 
Ephesus  would  have  to  do  its  share.  To  do  as  he  did  was  obvious ;  probably  on 
the  whole  his  eolation  was  not  so  very  inconsistent  with  his  fieusts,  especially  as  the 
coast  road  *  would  give  him  most  of  the  statistics  he  required  to  justify  his  action. 
We  have  here  both  the  effect  of  the  inflaenoe  of  the  initial  error,  and  another 
instance  of  the  practice  to  which  I  have  already  called  attention,  in  the  case  of 
Rhodes,  Physca,  and  Idyma,  of  measuring  from  A  to  B  via  C,  and  placing  G  right  off 
the  line  which  joins  the  two. 

As  we  are  at  Ephesus,  we  may  as  well  discuss  the  evidence  of  the  trade-route^ 
and  therewith  the  question  of  the  way  in  which  Ptolemy  dealt  with  the  interior. 
Magnesia  is  some  14  miles  from  Ephesus,  and  lies  south-east ;  Ptolemy  places  it 
40  miles  away  and  slightly  north  of  east.  Tralles  is  28  miles  from  Ephesus,  and  lies 
east-south-east ;  Ptolemy  makes  the  distance  50  miles,  and  the  bearing  nearly  north- 
east. So  far  no  method  is  apparent,  but  when  we  take  the  principal  road-centrea 
along  the  road — Laodicea-ad-Lycum,  Apamea  Cibotus,  and  Antioch — we  find  the 
road-distances  agree  as  closely  with  the  map-distances  as  they  did  in  the  cases 
examined  on  the  western  coast.  The  inference  again  is  that  the  roads  were  used, ' 
that  they  were  treated  as  straight  lines,  and  that,  as  we  might  expect,  the  chief 
road-centres  were  fixed  first.  The  trade-route,  or  its  continuation,  gave  one  clue ; 
measurements  from  Perga  in  the  case  of  Laodicea,  measurements  from  Side  in  the 
case  of  Antioch — again  the  map-distances  and  road-distances  practically  agree — 
would  give  the  other. 

Now,  with  regard  to  his  treatment  of  these  roadp,  it  is  natural  enough  that 
Ptolemy  should  use  the  valuable  information  they  afforded ;  it  woul^be  unreason- 
able to  expect  detailed  acquaintance  with  their  windings,  but  the  apparent  absence 
of  all  knowledge  that  they  did  wind — at  least  no  indication  thereof  in  practice — 
is  hard  to  understand.!  But  suppose  he  had  been  able  to  ascertain  the  correct  air- 
distance,  say,  to  Laodicea  from  the  coast,  suppose  he  had  fixed  its  position  accordingly, 
and  suppose  he  could  have  done  the  same  for  other  places,  what  would  have  happened  ? 
Every  place  which  occupies  the  centre  of  his  map  would  have  moved  by  so  much 
towards  the  coast,  and  would  have  left  a  space  in  the  middle  of  the  map  roughly 
100  miles  wide  by  300  miles  long  without  a  town  in  it  at  all.  t    What  else,  then. 


*  For  much  of  bis  perimeter  daia^  Ptolemy  would  depend  also  on  the  track  of  a 
cireamnavigatiug  vessel. 

t  Ptolemy  is,  as  a  matter  of  fact,  aware  of  what  he  was  doing,  and  speaks  with 
regret  (Bk.  1.  2)  of  hii  ignorance  of  the  windings  of  the  roads.  Would  anything  else, 
however,  have  served  his  purpose  and  led,  on  the  whole,  to  better  results,  except  a 
knowledge  of  details  altogether  beyond  his  reach  ?  Would,  moreover,  the  extent  of 
error,  intruduoed  by  the  neglect  of  the  windings,  be  as  obvious  to  an  Egyptian  as  to  a 
native  of  a  mountainous  oountry  ?  Roman  roads,  moreover,  are  straight,  and  Ptolemy 
was  a  geometrician  rather  than  a  traveller.  Since  writing  the  above,  I  have  come 
across  two  passages  in  Bunbury  ('  History  of  Ancient  Geography,'  2,  p.  27,  and  1,  p.  642) 
which  bear  on  this  question  (cf.  Bunbury,  op.  cit.y  2,  p.  27). 

X  The  same,  albeit  perhaps  to  a  less  extent,  would  have  happened  if  a  fixed  allow- 
ance had  been  made  for  windings. 

2o2 
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coald  be  do,  in  order  to  do  justioe  to  all  his  &otfy  but  pltoe  Liodioea  as  iu  from 
EpbesuB  as  bia  information  made  possible,  and,  mutatii  muiandiSf  treat  other 
Bflleoted  places  in  the  same  way  ?  With  regard  to  intermediate  placei»  Magneaia, 
for  instance,  or  Tralles,  he  would  naturally  deal  with  them  later,  and  to  be  con* 
siBtent,  he  ought  to  haye  placed  them  at  their  proper  distances  along  the  line  join- 
ing the  two  road-centres  between  which  they  came — i.e.  to  take  the  case  befora  na, 
on  the  line  joining  Ephesns  and  Laodicea.  This,  at  all  events,  he  does  not  do. 
The  road  gives  him  the  distance  from  centre  to  centre.  He  recognises  its  existence 
afterwards  to  this  extent  only — he  places  intormediato  towns  at  more  or  less  appro- 
priate distances  about  its  course ;  but  otherwise  its  direct  course  is  ignored.  The 
jioritions  of  these  latter  towns  are  determined  on  no  fixed  principle.  Sometimes 
Piolemy  was  guided  by  their  distance  from  one  or  other  of  his  centres ;  sometimes 
by  the  distance  between  place  and  place ;  sometimes,  it  must  bo  confessed,  by  the 
effect  produced  on  the  general  appearance  of  his  map.  The  district,  for  instance, 
which  we  are  considering,  lying  as  it  does  towards  the  west,  has  been  influenced 
by  the  course  Ptolemy  has  assigned  to  the  western  coast ;  various  western  towns 
are  therefore  too  much  to  the  east,  and  have  usurped  positions  which  belong  to 
other  places.  Priene,  for  example,  is,  reUtively  to  Ephesus,  almost  where  Magneda 
ought  to  be.  In  other  words,  results  already  obtained  demanded  that  freedom  of 
handling  which  Ptolemy's  materials  tolerated,  and  made  him  glad  to  avail  himself 
of  reasons  for  moving  Magnesia  and  other  places  also  to  the  east,  Measuroments 
from  Ephesus  were  uomanageable,  and  were  ignorod  in  favour  of  others,  so  that  we 
find  that,  within  the  usual  limits,  Magnesia  is  ite  right  road-distance  from  Idyma, 
as  well  as  from  Tralles,  which,  in  ite  turn,  appears  to  go  back  through  a  series  of 
windings  to  Laodicea. 

It  appears  to  me  most  natural  that  in  his  treatment  of  the  roads  Ptolemy  should 
adopt  the  method  I  have  described ;  any  other  method — ^he  jirobably  tried  others — 
would  have  led  to  trouble.  Ite  naturalness  is  a  great  presumption  in  ite  favour.  Nor 
are  proofs  of  its  adoption  lackiog ;  I  have  already  given  several  instences.  I  have 
indicated  on  the  map  by  lines  certain  others  which  I  consider  likely,  dotted  lines, 
as  a  rule,  denoting  those  measurements  of  which  I  have  a  little  doubt,  or  for  which 
the  data  are  not  quite  satisfactory.  The  instences  could  be  increased,  but,  allowing 
for  an  occasional  desertion — and  the  risk  of  error  in  measurements  and  calculations 
of  this,  kind  must  not  be  overlooked — tboy  arc,  I  think,  sufficient  in  number  to 
make  my  hypothesis  exceedingly  probable.  The  evidence,  moreover,  afforded  by 
such  general  correspondence  between  map-distance  and  road>distance  for  road- 
centres  along  main  roads,  must  be  taken  in  conjunction  with  the  absence  of 
similar  phenomena  where,  on  my  hypothesis,  it  would  not  be  expected. 

The  authorities  on  which  these  measurements  are  based  are  most  conveniently 
given  in  an  appendix  (see  p.  438) ;  a  few  points,  however,  which  arise  from  an  exami- 
nation of  the  map  require  notice  here.*  We  should  have  expected  the  triangulation 
of  the  map  to  have  been  built  up  from  Rhodes,  or  rather  from  a  base  measured  from 
Rhodes.  As  a  matter  of  fact,  for  the  interior  there  were  four  main  centres  of 
triangulation,  and  four  independent  systems — Idyma,  the  representetive  of  Rhodes, 
Ghalcedon,  the  representative  of  Byzantium,  Traj^ezus,  and  Issus  being  the  centres 
respectively  for  the  south-west,  north-west,  north-east,  and  south-east  systems. 
Though  sea  coast  towns,  Ephesns,  for  insteuce,  notably,  and  Amisus,  are  used  in 
the  triangulation,  or  inland  towns,  such  as  Melitene,  they  ultimately  derive  their 
position  from  one  or  other  of  the  comers  of  the  square.    The  independence  of  the 


*  The  note  will  bring  out,  also,  how  great  the  difficulty  often  is  in  arriving  at  an 
absolutely  correct  estimate  of  the  distance  of  one  place  from  nnother. 
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Byetems  is  cleftr  from  Beveral  coDBideraiionp.  In  the  first  place,  map-distanoeB  and  road- 
dbtances,  measured  from  sites  belonging  to  a  given  system  to  the  centre  appropriate 
to  that  system,  are  found  to  coincide.  In  the  second,  when  similar  measurements 
are  made  to  a  centre  belonging  to  another  system,  no  such  correspondence  can  be 
traced.  In  the  third,  as  we  shall  see,  towns  in  the  centre  of  the  map  are  often  either 
too  close  together  or  too  far  apart.  It  is  interesting  to  note  that  in  measurements 
from  TrapezuF,  which  pass  through  Satala,  the  distance  between  the  two  given  by 
MarinuB — 60  m.p. — is  retained.  Ptolemy's  censure  applies  only  to  the  latitude 
assigned  to  Satala.*  I  was  led  to  this  conclusion  by  observing  that  the  measure- 
mentp,  Trapezus  to  Nicopolis,  Trapezus  to  Sebastia,  etc,  were,  on  any  other 
condition,  out  by  a  uniform  amount.  A  site  once  fixed  was  available  for  fixing 
the  position  of  another  site  more  in  the  interior  or  off  a  direct  road  from  the  coast. 
Thus  the  position  of  Philadelphia  is  fixed  from  Laodicea  and  from  Ephesus,  and 
itself  affords  one  clue  to  the  position  of  DoryUanm.t 

It  is  towards  the  middle  of  the  map  that  Ptolemy's  method  breaks  down.  On 
the  one  hand,  the  eastern  and  western  systems  tend  to  overlap,  on  the  other  the 
northern  and  the  southern  refuse  to  meet.  The  first  is  conspicuous  in  the  case 
of  Tavium  and  Ancyra,  the  second  in  the  case  of  Tavium  and  Giesarea.  The  position 
of  Ancyra  was  fixed  from  the  north  and  west,}  that  of  Tavium  from  the  north  and 
east.  In  spite  of  Ptolemy's  initial  error,  Chalcedon  and  Trapezus  were  still  too  close 
together  to  allow  the  windings  of  the  roads  to  be  ignored  completely.  Tavium 
and  Ancyra,  the  border  towns  of  the  two  systems,  are  therefore  not  far  enough  apart 
— not  by  a  third  of  their  proper  distance.  The  road  which  joins  them  is,  accord- 
ingly, represented  on  the  map  with  exaggerated  windingii.  The  position  of 
Gftfarea  Mazaca,  on  the  other  hand,  was  fixed  from  Eouth  and  east,  and  Ptolemy's 
method,  neutralized  to  some  extent  by  the  fact  that  it  pushed  Tavium  west  as 
well  as  south,  failed  to  catch  the  distance  up.  Tavium  and  Caesarea  should  be 
about  100  miles  apart:  Ptolemy  could  not  make  them  less  than  170.  The 
direct  road  which  joins  the  two  had  therefore  to  be  dropped ;  but  a  detour  was 
available,  which  6gurep,  more  or  less,  in  the  Peutinger  Table,  and  measures,  accord- 
ing to  that  authority,  191  Roman  miles.§   With  the  help  of  Ptolemy's  map  it  appears 


*  '  Geograpbia/  lib.  i.  c.  15.    The  distance  on  Ptolemy*8  map  is  83  English  miles. 

t  The  distance  from  Ephesas  to  Philadelphia  is  measured  by  Hypspa  and  Sardes. 
It  is  interesting  to  note  that  the  distance  from  Ephesas  to  Sardes  vid  Smyrna  agrees 
with  the  map-distance  also  measured  via  Smyrna,  the  map-distanoe  from  Ephesus  to 
Smyrna  being  as  much  too  great  as  the  distance  from  Smyrna  to  Sardes  is  too  small. 
This  method  of  compensation  is  not  without  parallel  in  Ptolemy,  and  it  had  to  be  here 
no  account  of  the  course  of  the  western  coast. 

X  On  the  whole,  I  am  inclined  to  think  that  Ancyra  was  fixed  from  Amorium,  a 
secondary  base,  and  Sinope,  but  distances  are  uncertain. 

§  To  Ptolemy,  however,  a  road  was  chiefly  a  means  of  ascertaining  the  distance 
of  one  place  from  another ;  it  was  not,  except  incidentally,  a  means  of  journeying  from 
place  to  place.  It  is,  therefore,  hardly  right  to  say  that  the  road  is  represented  on  the 
map,  or  that  a  detour  was  available.  What,  I  imagine,  Ptolemy  did  was  this.  Being 
in  a  difficulty,  he  fixed  the  position  of  some  place  accessible  from  both— perhaps  it  ^as 
Sarvena — from  Tavium  and  Caaaarea  by  the  help  of  its  road-distances,  not  necessarily 
direct,  from  those  places.  This  place  and  Tavium  (or  this  place  and  Cassarea)  gave  the 
clues  to  intermediate  places,  and  kept  them  somewhere  near  the  line  joining  the  two. 
Where,  on  the  other  hand,  there  was  compression— for  instance,  between  Cyzicus  and 
Nicsaa,  or  between  Ancyra  and  Tavium— it  was  convenient  to  measure  from  place  to 
place  along  the  road.  Allowance,  however,  has  to  be  made  in  such  cases  for  Ptolemy's 
standard  of  accuracy,  and  for  the  consideration  with  which  we  deal  in  the  next 
paragraph. 
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direct    Many  of  the  towns  mentioned  in  the  table  are  aoattered  at  appcopriate 
diitances  about  the  line  which  joina  the  two. 

Ptolemy's  system  of  constructing  his  map  by  means  of  the  interaection  of 
circles  gave  two  points  for  the  position  of  each  site.  Between  the  two  Ptolemy 
had  to  make  his  choice,  and  he  was  guided  to  make  it  by  general  oondderations 
and  by  previous  results.  The  point  he  did  not  choose,  for  instance,  for  Smyrna 
would  be  too  far  east;  the  point  he  did  not  choose  for  Nicopolis  would  be  in 
the  Euxine  sea.  These  cases  were  straightforward,  but  even  where  our  fuller 
knowledge  shows  him  to  be  very  wrong,  his  choice  was  never  altogether  in- 
consistent with  the  knowledge  he  possessed,  and  was  required  by  the  results  he 
had  already  obtained.  The  district  sonth-east  of  the  Pisidian  Antioch  is  from 
this  point  of  view  one  of  the  greatest  interest.  Iconium,  indeed,  is  approximately 
its  right  distance  from  Antioch,  but  while  Lystra  is  north  of  the  line  joining  the 
two  instead  of  south,  Yasada  and  Amblada,  which  should  be  nearly  south  of 
Antioch,*  are  placed  relatively  to  that  city,  the  one  as  much  north  of  east  aa  the 
other  is  south  of  west ;  Parlais,  which  probably  should  be  at  Beysheher,  has  been 
removed  east  of  Iconium,  and  Misthium  has  been  carried  from  the  position  now 
assigned  to  it  to  a  distance  from  Pappa  the  same  as  now,  but  a  little  west  of  north 
instesd  of  west  of  south.  What  has  happened  is,  I  venture  to  suggest,  as  follows : 
Antioch  is,  on  Ptolemy's  map,  too  far  from  the  south  coast ;  the  western  group  of 
colonies,  which  depended  on  it,  have  therefore  been  carried  east,  so  much  so  that 
Gremna  is  8  or  9  miles  east  of  the  line  joining  Antioch  and  Side  instead  of  about 
40  miles  west  of  it.  They  and  the  towns  immediately  east  of  them  accordingly 
occupy  the  ground  which  from  the  latest  results  ought  to  have  received  Lystra, 
Yasada,  and  the  other  towns  I  have  mentioned.  These  could  not  be  also  carried 
east — the  towns  of  the  south-eastern  system,  to  which  Iconium  and  probably  laaura 
belonged,  prevented  that — ^so  they  have  been  squeezed  out  between  the  two  groupa. 
Lystra  has  suffered  least.  It  is  still  approximately  its  right  distance  from  Pappa 
and  Iconium,  and  the  relative  positions  of  the  three  would  not  be  so  very  far  oat, 
if  the  southern  point  of  intersection  of  the  circles  had  determined  its  aite,  and 
still  less,  if  the  site  of  Pappa  had  been  fixed  from  Iconium,  instead  of  from  Antioch. 
With  regard  to  the  other  places,  the  geography  of  the  locality  is  too  uncertain  to 
justify  at  preeent  an  attempt  to  discover  Ptolemy's  mode*  of  dealing  with  them, 
but  experiments  with  various  centres  of  measurement — ^Yasada,  for  instance,  is 
its  right  distance  from  Antioch — ^appear  to  promise  with  fuller  knowledge  results 
similar  to  those  obtained  with  Lystra. 

APPENDIX. 
Tables  of  Distances  and  Autiiobities  employed. 
In  this  Appendix  tho  following  abbroviations  have  bocu  used  : — 
M.       =  Charles  Muller,  *  Claudii  PtolemsBi  Geographia.' 
H.  G.  =  W.  M.  Bamsay,  *  The  Historical  Geography  of  Asia  Minor.' 
C.  B.   =  W.  M.  Ramsay,  *  Cities  and  Bishoprics  of  l*hrygia.* 
F.        =  tho  French  map  of  Asia  Minor. 
K.        =  H.  Kiepert's  map  of  Asia  Minor. 

St.       =  J.  B.  Sterrett,  *  Wolfe  Expedition,'  and  '  Epigraphical  Journey  in  Asia 
Minor/  vols.  8  and  8  of  the  Journal  of  the  American  School  at  Athens. 
P.        =  the  Peutinger  Table. 

♦  Cf.  Bamsay,  *•  Pisidia  and  the  Lycaonian  Frontier,"  in  the  Annual  of  the  British 
School  of  Athens,  No.  ix.  I  gladly  take  this  opportunity  of  aeknowledf^g  the  many 
obligations  under  which  I  am  to  Prof.  Bamsay.  Some  of  them  will  be  clear  from 
the  note  which  follows,  but  the  note  cannot  show  but  a  very  small  proportion  of  them. 
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The  handbooks  referred  to  are  either  Morray's  *  Handbook  to  Constantinople'  or 
Murray's  'Handbook  to  Asia  Minor.*  The  measurements  were  made  on  a  map 
specially  constmoted.  The  eize  of  the  maps  which  accompany  this  article  makes  them 
unsuitable  for  such  a  purpose ;  they  are,  in  fact,  merely  conyenient  means  of  indicating 
results  obtained  by  other  means.  I  shall  be  glad  to  receiye  any  corrections,  of  the 
probable  need  of  which  I  am  most  conscious,  and  to  facilitate  them  I  haye  giyen 
references,  and  endeavoured  to  indicate  how  I  arrived  at  my  results.  It  is,  however, 
the  general  coherence  and  naturalness  of  the  method  here  suggested  which  appealed 
to  me.  Until  my  results  have  been  tested,  it  is  premature  to  discuss  the  use  which 
can  be  made  of  them ;  but  it  appeared  to  me,  as  I  was  engaged  on  this  work,  that,  if 
they  stand  the  test,  Ptolemy's  information  would  be  available,  more  than  heretofore, 
to  fix  or  suggest  the  sites  of  towns  and  the  courses  of  the  roads.  They  might  also 
Increase,  for  the  same  purpose,  the  value  of  the  Table  and  the  Itineraries. 


I.  Measubements  from  Idymus. 


• 

1       Map-dlsUnce. 

Road-diBtance. 

Idymus  to  Epbesus     

„         Smyrna      

Adramyttium 

„         Ilium          

.,         Cvzicus      

„         >Jagne8ia 

Pergamus 

! 

.  i               87 

129 

.  ,              221 

.  '             296 

304 

.  1               73 

190 

1 

84J 

125  or  126 

224  or  225 

300 

300 

72 

189  or  190 

Idymus  to  Tralles,  56  miles  (M.,  p.  815,  F.  K.) ;  Tralles  to  Ephesus,  28)  miles  (H.  G., 
p.  164) ;  Epbesus  to  Smyrna,  40  or  41  miles  (H.  G.,  p.  165) ;  Smyrna  to  Pergamus, 
68  miles  (H.  G.,  p.  165) ;  Pergamus  to  Adramyttium,  85  miles  (H.  G.,  p.  166,  note,  F.); 
Adramyttium  to  Ilium,  75  miles  (H.  G.,  p.  166,  note,  gives  Adramyttium  to  Assos, 
41  miles ;  F.  gives  33  or  34  miles  on  ;  cf.  Murray's  Handbook  (Asia  Minor),  p.  63,  and 
Peutinger  table) ;  the  French  map  gives  a  distance  in  a  direct  line  of  approximately 
72  miles  from  Adramit  to  the  ruins  of  Cyzicus ;  the  direct  distance  from  Bergamo 
is  100  miles  in  the  Handbook. 


II.  Meaburebients  from  Ephesus. 


Epbesus  to  Laodicea-ad-Lycum 
„         Apamea  Cibotus 
„         Antiochia  Pisidite 
„         Philadelphia  (via  Smyrna)^ 
V         ("« Hypsepa)' 

Perga  to  Laodicea 

Laodicea  to  Philadelphia     ... 

Side  to  Antiochia      , 

Philadelphia  to  Dorylseum 


Map-dl8tanoe. 

Road^iisUnce. 

97 

100 

167 

164 

225 

225 

115 

112 

81 

82 

140 

139 

46 

45 

130 

128 

148 

150 

Ephesus  to  Laodicea  and  Apamea  (C.  B.,  pp.  748  and  170 ;  cf.  H.  G.,  p.  164) ;  Apamea 
to  Antioch  (St.  map) ;  Ephesus  to  Philadelphia  (yid  Smyrna  and  Sardis,  H.  G.,  p.  167  ; 
via  Hypsspa,  «b.);  Perga  to  Laodicea  (C.  B.,  p.  255) ;  Side  to  Antioeldft  (St.  map); 
Laodicea  to  Philadelphia  (H.  G.,  p.  167);  Philadelphia  to  Dorylnnm  (EL  O.,  p.  168). 
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in.  Mbasureuentb  from  Chaloedoit. 

Mftp-distance,       I      Road-dlsUnce. 


Ghalcedon  to  Nicna 74  74 

„           DorylflBom       ...               133  187 

„           Amoriam         ...  219  or  220  217 

PcBBinuB          ...               239  ,  235 


TIic  distunoe  from  ChalcedoD  to  Nicsda  was  not  measured  by  Kiocmedia,  bat  probably 
by  tbo  ferry  at  Cibotus.  The  distaDce  given  in  Murray^s  Handbook  (ConBtantinople)  for 
this  rente  corresponds  very  olosely  to  the  distance  on  the  map,  namely,  Haidar  Pacha  to 
Dil  Iskelesi,  84}  miles ;  Ferry,  2  miles ;  Hersek  to  Isnik,  fifteen  honrs,  say  38  miles 
(cf.  pp.  116, 132,  and  H.  G.,  pp.  186,  188,  and  240  flf.).  Nic«a  to  Dorylaeum,  63  miles 
(Peutinger,  M.,  p.  804,  B.G.  map) ;  Dorylaeum  to  Trioomia,  42  miles  (H.  G.,  p.  289) ; 
Tricomia  to  Amorium,  38  or  39  miles  (H.  G.  map) ;  Amoriam  to  Pessinas,  27  miles 
(H.  G.,  p.  237) ;  Dorylsaam  to  Pessinas,  G2  miles. 

The  distances  to  Ajicyra  are  perplexing,  and  the  problem  cannot  be  settled  witbout 
fuller  information  than  I  possess.  It  is  worth  while,  however,  to  note  that  the  distance 
from  Amoriam  to  Ancyra  is  on  the  map  100  miles,  or  within  a  mile  or  two  of  the 
correct  road  distance  (H.  G.,  p.  238).  The  map-distances  from  Chaloedon  to  Claudio- 
polis  and  Flaviopolis  respectively  also  agree  with  the  distances  by  road  as  given  on 
Ramsay's  map.    I  am  inclined  to  think  now  that  both  Fessiaus  and  Anoyra  were  fixed 


from  Amoriam. 


IV.  Mkasuremknts  prom  Trapkzus  and  Amuvs. 


Map-dlKtance. 

Road  dhtanci*. 

Trapezus  to  Nicopolis 

112 

110 

„          Neo-Caesarea     ... 

109 

170 

„          Comana  Pontica 

189 

189 

,,          Amasia 

243 

243 

Hebastia 

18.") 

185 

Tavinm 

320 

324 

Amisus  to  Amasia      

04 

60 

.,         Neo-CfBsarea 

123 

133 

Nicopolis 

188 

185 

„         Comana  Pontica  ... 

123 

115 

Trapozas  to  Satala,  54  miles  (M.,  p.  41) ;  Satala  to  Nicopolis,  56  miles  (K.  cf. 
II.  G.,  mnp);  Nicopolis  to  Neo-Caesarea,  say  60  miles  (H.  G.  map,  and  Murray's 
HandlxHik  of  Asia  Minor,  map  and  pp.  44  if.);  Niksar  to  Eoilu-hissar  is  19  boars,  say 
50  miles,  and  it  is  aboai  10  miles  on  toPurkh  ;  Neo-Caesarea  to  Comana  Pontica,  19  miles 
(II.  G.,  p.  263) ;  Nicopolis  to  Sebastia,  75  miles  (M.,  p.  875)  ;  Neo-Caesarea  to  Amasia, 
73  miles  (H.  G.,  p.  263);  Amasia  to  Tavium,  81  miles  (H.  G.,  p.  260);  Amisas  to 
Amasia  is  24  hoars,  say  60  miles.  Kiepert  makes  the  distance  from  Amasia  to  Neo- 
Caesarea  less,  and  that  to  Comana  more. 

V.    MEA8UREMKNT8   FRuM   MeLITENE. 


Map-distance.  Koad-distance, 


Melitcne  to  Caesarea  Mazaca   ...  198  '             200 

„          Comana  Cappadociai  153  155 

„          Arohelais 275  272 

„          Samosata 115  115 
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The  authoritioB  for  these  statements  are  H.  G.,  p.  273  (cf.  Sterrett, '  Epigraphioal 
Journey  in  Asia  Minor/  p.  234  ft  and  map),  and  C.  6.,  p.  749;  the  distance  from 
I^Ielitene  to  Samosata  is  giyen  in  M.,  p.  892,  as  115  miles. 

The  distance  from  Trapezns  to  Melitene  corresponds  approximately  with  the 
measurements  on  Kiepert's  map — 54  miles  being  allowed  for  the  distance  between 
Trapezns  and  Satala,  and  the  route  vid  Aziris  being  taken.  The  same  is  true  of 
Zimara,  but  the  geography  of  this  part  is  very  obscure. 

YL  Measurements  from  Issus. 


Issns  to  Mopsucstia 
Adana 
Tarsus 
Mopsucrene 
Podyandus 
('ybistra 
Baratta 
loonium 
Tyana 


Map.di8Unce. 

1       Road-distance. 

29 

1 

51 

1               49 

77 

1               75 

103 

97 

133 

!              121 

174 

169 

20(J 

206 

249 

1              251 

205 

204 

The  earlier  road-measurements  agree  with  the  itineraries  as  restored  by  Prof. 
Bamsay  in  the  Journal  for  1903,  Part  ii.  p.  408.  The  distance  between  Podyandus 
onwards  is  given  in  H.  G.,  p.  357,  as  54  m.p.  to  Cybistra,  41  to  Barata,  and  50  to 
loonium.  Tyana  is  measured  vid  Cybistra,  from  wliich  it  is  distant  39  m.p.  I  think 
it  most  probable  that  Archelais,  Sebastia,  and  Ciesarea  Mazaca  were  fixed  from  Issus ; 
but  though  the  figures,  such  as  I  can  get,  agree  approximately,  I  cannot  get  exact 
measurements  of  the  road-distances.  For  the  measurements  from  Laranda  to  Seleuoia 
and  Cclendris,  cf.  H.  G.,  p.  362.  Mopsucrene  may  have  been  fixed  from  Issus; 
Podyandus  was  not.  The  resumption  of  conformity  after  they  were  passed  is  interest- 
ing, and  we  should  not  expect  conformity  in  their  case — they  are  intermediate  places. 
The  map-distance  of  Pcjdyandus  from  Cybistra  is  46  miles. 


REVIEWS. 
EUROPE. 

British  Trade. 

'  Wirt schaftsgeographische  Studion  aus  Grossbritannien.*      Yon  Stefan  D.  Popesou, 
Professor  an  der  Handclshochschule  zu  Jassy.    Leipzig :  1903.  i 

In  the  summer  of  1902  (May— August)  the  author  made  a  journey  to  Great 
Britain,  where  he  studied  the  navigation,  shipping,  and  trade  of  this  country  with  a 
yiew  to  the  present  study.  In  compiling  the  same,  he  has  made  especial  use  of  the 
publications  of  the  Board  of  Trade,  such  as  the  Annual  Statements  (1)  of  the 
navigation  and  shipping,  and  (2)  of  the  external  trade,  of  the  United  Kingdom. 
Four  main  divisions  are  adopted,  in  which  the  Bristol  Channel,  the  Mersey,  the 
Clyde,  and  the  British  coal-trade  are  successively  chosen  as  the  subjects  of  dis- 
cussion ;  in  relation  to  each,  a  mass  of  useful  and  instructive,  if  not  very  novel, 
statistics  and  observations  are  collectei.  The  physiographical  drcumstanoe  of 
the  Bristol  Channel,  Mersey,  and  Clyde  basins  is  the  subject  of  particular  atten- 
tion ;  questions  of  local  orography  and  hydrography,  of  meteorology,  of  tides  and 
alluvial  depo^itp,  are  discussed  with  some  detail;  and  the  historical  development 
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of  the  local  oommeroe  is  fidrly  wall  trotted,  thoagh  M.  Fopeeoa  is  conteat  to 
quote  roTiewB,  guides,  and  handbooks  for  this  part  of  his  inquiry.  English  names 
and  citations  are  )i;enerally  accnrate,  but  oooasionally  require  revision,  as  is  shown 
by  "CootBwold,"  "Penin,"  «•  entrepriese  *  (pp.  23,  47,82).  The  tabulated  com- 
pariflon  of  the  ooal  output  and  trade  of  the  chief  coal-producing  oountriea  is  one 
of  the  best  features  of  the  volume. 

0.  R.  B. 

ASIA. 

Oboqrapht  of  India. 

*  India.'  By  Colonel  Bir  T.  H.  Holdich,  k^.m.o^  k.o.i.e.,  o.b.,  b.e.    Regions  of  the 
World  Scric^fi.    London :  H.  Frowdc.    [1904.]    Jfopt.    Price  7«.  6ci.  tief. 

In  the  now  almost-forgotten  pages  of  the '  Noctes  Ambrodan» '  it  is  recorded  how, 
when  the  eloquence  of  the  rest  of  the  company  was  found  unequal  to  the  ocoarion, 
a  unanimous  cry  of  "  Describe,  Shepherd,  deecribe,**  never  failed  to  elicit  a  satis- 
factory response.  Had  Sir  T.  Holdich  been  numbered  amongst  the  elect  of  Maga, 
there  is  little  doubt  but  that  his  fellows  would  have  accepted  his  powers  of  descrip- 
tion  as  an  equivalent  alternative  to  those  of  their  Ettrick  comrade.  In  the  present 
work  he  sets  himself  down  to  treat  descriptively  the  "  io6nite  geographical  variety  ** 
of  the  region  we  know  as  India,  and  well  has  he  performed  his  task.  He  has 
enjoyed  opportunities  such  as  fall  to  the  lot  of  few,  even  in  the  roving  service  to 
which  his  professional  life  has  been  chiefly  devoted ;  and  to  the  knowledge  and 
experience  of  the  trained  observer  be  has  added  an  artistic  sense  of  proportion  in 
both  the  selection  of  his  points  of  view  and  the  language  in  which  he  conducts  his 
reader  from  the  "  sun-dried  desolation  *'  of  the  coast  of  the  Arabian  sea  to  the 
"  terraced  rice-fields  "  of  Eun-Long,  which  looks  across  the  river  at  China,  or,  again, 
from  the  mighty  crsgs  of  the  upper  Indus  to  the  golden  sands  and  waving  palm- 
groves  of  Ceylon. 

In  the  technical  treatment  of  his  subject,  a  commendable  feature  is  the  com- 
pendious  form  in  which  the  author  has  summarized  the  most  recent  oonolodoos 
regarding  the  main  physiographic  characteristics  of  India  and  its  neighbourhood. 
Some  of  these  conclusions  are  still,  no  doubt,  conjectural,  and  likely  to  remain  so^ 
as,  for  instance^  the  southern  limit  of  the  now  submerged  Lemurian  region,  as  it 
existed  at  the  end  of  the  Jurassic  period ;  whilst  others,  such  as  the  north-western 
limit  of  the  Himalayan  system,  are  matters  of  controversy.  In  regard  to  the  latter, 
the  author,  whilst  adopting  the  conventional  view  of  geologists,  that  the  system 
does  not  extend  beyond  the  Indus,  quotes,  with  apparently  some  degree  of  agree- 
ment, the  other  theory  supported  by  the  analogy  of  the  passage  of  the  Satlaj  and 
Gandak,  of  the  continuation  of  the  system  south  of  the  Gilglt  valley.  On  these 
great  natural  features  of  the  north,  and  their  more  modern  supporters  on  the  south- 
west, the  author  dwells  long  and  lovingly,  as  is  only  to  be  expected  of  one  who  for 
so  many  years  toiled  and  travelled  among  them.  He  may,  indeed,  dwell  upon  them 
too  long  and  with  superabundant  rapture  to  please  those  of  his  readers  who  belong 
to  what  Kipling,  another  sojourner  in  the  north,  contemptuously  stigmatises  as  the 
"  Shigramitish "  people,  who  traverse  the  tame  plains  of  the  peninsula  in 
"  shigrams,"  or  vehicles  drawn  by  bullocks,  and  are  more  than  contented  with  an 
altitude  of  3000  feet  for  their  summer  resorts.  His  justification  lies,  however,  in 
the  dominating  influence  these  natural  barriers  have  exercised  upon  the  history  of 
the  country,  and  the  leading  part  they  play,  and  must  continue  to  play,  in  its 
political  destinies.  In  connection  with  this  aspect  of  the  tracts  in  question,  tbe 
author  wisely  does  not  hesitate  to  overstep  the  political  frontier  of  India,  since  the 
real  frontier  includes,  as  he  indicates,  both  Afghanistan  and  Baluchistan,  and,  in 
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Wew  of  recent  events^  the  west  and  sontli  of  Tibet  may  be  added.  It  would  have 
been  a  pity  had  the  admirable  chapters  on  the  two  first-named  countries  been 
omitted  and  the  reader  thus  depriyed  of  the  lucid  explanations  given  therein  of  the 
true  bearings  upon  the  security  of  India  of  the  approaches  to  that  country  which 
lie  within  and  along  the  territories  of  the  Amir.  The  problem  of  the  British  army, 
said  Mr.  Balfour  at  Glasgow  not  long  ago,  is  the  problem  of  the  defence  of 
Afghanistan.  That  country  alone  offers  the  necessary  "  take  off,"  so  to  speak,  for  a 
spring  upon  the  open  plains  of  the  Panjab.  In  this  work  will  be  found  a  masterly 
exposition  of  the  strength  and  weakness  of  these  main  lines  of  approach  under 
modem  conditions  of  transport,  with  a  brief  review  of  the  use  made  of  them  in  the 
inyasions  of  the  past.  At  the  same  time,  it  is  inadvisable,  in  the  existing  ciroum- 
Btances,  to  concentrate  attention  on  the  north-west  alone,  and  to  exaggerate,  as  the 
writer  seems  somewhat  inclined  to  do,  the  inaccessibility  of  India  along  its  northern 
frontier.'  DiflScDlties  hitherto  deemed  insuperable  are  giving  way  before  the 
resources  of  modem  engineering,  and  communication  is  established  between 
countries  which  Nature  apparently  intended  to  keep  for  ever  separate.  Nipal, 
Bhutan,  and  Sikkim  are  ''  buffer  states"  only  in  name  and  in  the  sense  in  which 
that  term  was  used,  for  example,  in  the  first  and  abortive  settlement  of  the 
Siamese  question.  They  cannot  be  counted  in  the  eame  line  with  Afghanistan. 
Beyond  them  lies  a  tract  which,  however  inhospitable,  affords  ample  room  for 
political  agitation  and  intrigue,  a  fact  of  which  the  smaller  units  just  mentioned 
have  showed  themselves  fully  cognisant.  Nipal  remembers,  probably,  the  passage 
of  the  Himalaya  in  1792  by  an  invading  army  from  China,  which  dictated  terms  to 
Khmtmdndu  from  the  south  side  of  Gaurisbankar,  whilst  the  ethnographic  com- 
position of  the  population  of  Aspam  acd  eastem  Bengal,  and  the  irruption  of  Shan 
tribes  within  historic  times,  indicate  that  in  these  directions,  also,  India  is  by  no 
means  invulnerable,  though  less  open  to  attack  than  upon  its  westem  flank,  which 
lies  in  the  line  of  motion  of  the  more  warlike  and  ambitious  elements  of  continental 
Asia. 

In  connection  with  the  latter  region,  the  author  gives  a  very  valuable  account 
of  the  once  much-frequented  routes  between  India  and  Southern  Persia,  some  of 
which  have  recently  been  resuscitated  for  traffic.  For  a  long  time  past  this  tract 
has  been  almost  ignored,  and  Sir  T.  Holdich  is  doing  good  service  in  welding  into 
the  geography  of  India  a  region  with  which  our  acquaintance  has  been  lately 
much  increased  by  surveys,  by  a  revival  of  interest  in  the  retum  journey  of 
Alexander  and  his  fleet,  and  still  more,  perhaps,  by  the  growing  attention  which  is 
being  paid  to  the  valuable  record  of  Arab  geographers.  That  race,  as  the  author 
reminds  us,  always  kept  a  keen  eye  on  the  Makrdn  routes,  and  as  soon  as  they 
obtained  command  of  the  narrow  sea,  possessed  themselves  of  them,  and,  under  the 
protection  of  their  vessels,  perpetrated  the  only  successful  invasion  of  India  from 
the  west  which  took  a  route  other  than  those  of  the  Afghan  passes.  For  the 
present,  the  interest  in  this  remarkable  tract  has  left  the  coast  for  the  interior,  and 
though  it  may  not  be  reasonable  to  hope  that  a  revival  of  Indo-Perdan  trade  will 
restore  its  former  prosperity  to  the  country,  substantial  improvement  may  result 
from  the  protection  of  the  roads,  and  the  gradual  establishment  along  them  of  local 
centres,  introducing  fresh  blood,  and  attracting  to  settled  occupations  the  sparse 
population  of  the  surrounding  **  dasht.*'  Reverting,  for  a  moment,  to  what  was 
said  above  as  to  the  anxiety  of  the  Arabs  to  secure  maritime  supremacy  on  the 
west  coast  of  India,  the  far-sighted  eaylng  of  Bacon  may  be  remembered,  that  **  the 
wealth  of  both  Indies  seems  in  great  part  but  an  accessary  to  the  comsiand  of  the 
eeas.*'  From  the  earliest  days  of  Mediterranean  civilization  there  was  competition 
for  the  trade  of  India,  and  it  is  interesting  to  compare  the  conditions  of  former 
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iDtercourae  wiUi  those  of  the  present  day,  and  to  note  the  corionB  reTornl  of  the 
course  of  merchandise  which  has  resulted  from  the  derebpment  of  ooean  traffic. 
When  goods  were  conveyed  by  baggage-animals  or  small  coasting  craft,  the 
exports  from  India  consisted  mainly  of  luxuries,  such  as  gold,  precious  stones, 
spices,  and  rare  fabrics  of  "  woven  dew,**  all  representing  high  ptices  in  small  buUk 
All,  moreover,  were  the  products  of  artisans  working  for  the  upper  classes  and 
probably  bound  to  the  entourage  of  a  chieftain^s  court.  Long  sea  traffic  in  vessels 
of  large  capacity  has  diverted  the  export  trade  from  the  city  to  the  village.  The 
cheap  surplus  produce  of  the  peasant  has  taken  the  place  of  the  costly  superfluities 
of  the  rich,  and  manufactures  have  given  way  to  raw  material.  On  the  other  hand, 
luxuries,  except  gold  and  silver  ornaments,  pass  from  west  to  east,  and  from  the  clocki 
and  carriages  of  the  raja  to  the  beads  and  turban  of  the  ryot,  all  comes  from  Europe. 
India  indents  upon  England  for  her  finer  fabrics,  instead  of  providing  them  for  ua, 
and  whilst  we  have  naturalized  here  the  term  calico,  derived,  it  is  said,  from  an 
Indian  port,  the  Indians  have  assimilated  manjar-'pai,  a  cotton  fabric  under  mne 
than  suspicion  of  a  Manchester  origin.  From  an  artistic  standpoint  this  change  of 
direction,  the  author  emphatically  pronounces,  has  little  to  commend  it,  for  not 
only  are  exotic  products  introduced  with  the  baleful  air  of  (say)  Birmingham  floating 
round  them,  but  many  of  the  indigenous  arts  fall  before  ^'  the  patron  and  the  gaol,'' 
in  other  words,  before  the  globe-trotter,  to  use  Tom  Coryat's  now  classic  phraae, 
and  the  prison-factory.  The  association,  however,  of  art  with  religion,  which,  aa 
8ir  George  Birdwood  has  shown,  is  in  India  indissoluble,  has  proved  the  safe- 
guard of  the  domestic  industries  of  the  country,  and  in  these,  with  better  material 
and  improved  handiwork)  the  traditional  purity  of  form  and  design  remun  intact. 
In  other  respects,  the  British  connection  with  India,  reviewed  by  the  author  in 
his  political  chapter,  is  such  as  to  bear  out  what  the  late  Lord  Derby — in  1858 — 
declared  it  to  be,  a  great  glory,  a  great  responsibility,  and  a  great  danger.  Sir  T. 
IIoliHch  seems  to  be  of  opinion  that  in  certain  directions  this  connection  might 
advantageously  be  drawn  closer,  as,  for  instance,  through  the  colonization  by 
I  British  settlers  cf  the  vale  of  Kashmir.  There  are,  however,  two  sides  to  that 
question,  and  it  is  doubtful  if  such  a  community  would  turn  out  to  be  a  source,  as 
he  suggests,  of  strength  to  British  rule.  The  climatic  conditions  are,  probably, 
almost  perfect,  but  they  cover  only  a  portion  of  the  field.  More  important  is  the 
surrounding  social  and  moral  atmosphere,  which  must  always  remain  that  of  a 
subject  Oriental  race.  The  colony  would  either  be  one  of  employers,  or  it  would 
lose  its  racial  prestige  by  competing  with  natives  in  every-day  means  of  livelihood. 
'i'he  strength  of  the  British  administration  lies  in  sympathetic  aloofness^  not  in 
fusion  of  either  race  or  individual  interests.  "  Those  who  want  to  rule  people,** 
says  SeldoD,  '*  make  thcinsolves  as  difTereut  from  them  as  possible.  The  stranger, 
by  bis  very  it-olation,  acquires  a  superiority."  Social  intimacy  with  the  natives^ 
as  Sir  'i\  Iloldich  iH)ints  out  in  another  passage,  is  neither  desired  by  them  nor 
desirable  for  the  foreignor.  In  India,  the  caste  system,  on  which  the  whole  acheme 
of  life  is  bat^o(l,  is  so  strongly  assimilative  that  no  ruling  race  which  has  once  made 
its  homo  in  the  country  has  been  able  to  resist  absorption,  and  thus  losing  ita 
distinctive  character  and  its  indcpcmleat  existence.  A  change  of  creed  or  mode  of 
life  is  not  csbcutial  to  this  inlluence,  but  the  environment  tells  upon  the  new-comer, 
and  his  most  vital  interests  detach  themselves  from  those  of  his  race,  with  the 
centres  of  which  ho  gradually  loses  touch.  This  is  a  factor  in  the  Brahmanic 
system  on  which  the  author  in  his  account  of  that  form  of  religion  seems  to  lay 
too  little  stress,  as  he  speaks  of  "  conversion  ^*  to  Hinduism,  when  the  process  is 
really  incorporation,  or  bubmersiou.  There  are  other  points  in  his  account  of  the 
people  of  ludia^  esi)ecially  as  to  "origins,"  which  might  be  selected  as  showing  both 
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that  the  subject  itself  was  one  requiring  yast  research,  and  that  the  author  has  not 
been  able  to  make  himself  as  familiar  with  the  latest  outcome  of  that  investigation 
as  he  has  been  with  the  physiography  of  the  country.  One  can  say,  indeed,  of 
ethnography  as  the  Irish  lady  said  of  scratching— once  you  begin,  it's  hard  to  stop ! 

J.  A.  B. 

Thb  Exploration  op  Further  India. 

•  The  Story  of  Exploration.'.  Edited  by  J.  Scott  Keltie.  •  Further  India.'  By  Hugh 
Clifford,  o.M.o.  London:  Lawrence  &  BuUen.  1904.  Maps  and  Illustraiioni. 
Price  Is.  6d. 

Mr.  Clifford  is  much  to  be  envied  the  task  which  fell  to  him  when  called  upon 
to  write  the  story  of  exploration  in  Further  India.  To  the  general  glamour  of  the 
Bast,  with  its  barbaric  pomp  and  more  or  less  mysterious  origins,  is  added  in  this 
cue,  as  a  further  source  of  interest,  the  exuberance  of  the  natural  forces  which 
Ofypose  the  hardy  explorer  in  the  jungles  and  river  gorges  of  the  great  Eastern 
pooinsala,  while  the  unhackneyed  nature  of  the  subject — for  to  the  general  public 
eren  the  main  actors,  such  as  Mendez  Pinto  or  Francis  Gamier,  are  somewhat 
ahadowy  personages — is  another  decided  advantage.  Mr.  Clifford's  literary  ex- 
perience has  enabled  him  to  weave  a  story  of  romantic  interest  from  these  favour- 
ahle  materials.  While  the  great  bulk  of  the  book  is  devoted  to  the  modem 
^oqdoratioD,  and  of  this  again  a  preponderating  part,  no  doubt  of  set  purpose,  to  the 
Lagr^-Garnier  expedition,  the  opening  chapters  give  a  brief  but  effective  view  of 
tiie  main  historical  epochs,  each  marking  a  definite  stage  in  the  gradual  unfolding 
€i  these  Eastem  regions  to  the  Western  world.  The  author's  standpoint  is  through-. 
cnty  in  fact,  more  pronouncedly  historical  than  geographical,  and  there  is  little 
definite  attempt  to  sketch  the  broad  geographical  problems  which  awaited  solution 
'  at  successive  epochs,  and  which,  somewhat  strangely,  are  most  fully  touched  upon 
ill  the  concluding  chapter.  This  is,  perhaps,  due  to  the  geographical  restrictions 
hj  which  the  author  seems  to  have  felt  himself  bound,  most  of  the  questions 
Involved,  e,g.  that  of  the  source  of  the  Irawadi,  being  equally  the  concern  of  neigh- 
boaring  regions. 

Among  the  many  interesting  questions  concocted  with  the  early  intercourse 
lietween  this  region  and  the  West,  or  nearer  East,  Mr.  Clifford  deals  with  the 
possible  location  of  the  Biblical  Ophir  in  the  Malay  peninsula  (a  theory  towards 
which  he  seems  favourably  inclined);  the  explanation  of  the  statements  of 
Ifarinns  and  Ptolemy,  and  the  identification  of  the  latter's  Catigara  in  Southern 
China ;  the  opening  of  the  regular  sea-route  round  the  Malay  peninsula,  with  its 
development  in  course  of  time  into  a  well- frequented  track;  followed  by  the 
Toyages  along  it  of  Marco  Polo  and  other  medinval  travellers.  Then  comes  the 
Irruption  of  the  Portuguese  "  filibusters,"  as  they  no  doubt  are  rightly  termed,  and 
the  establishment  of  Portuguese  supremacy  under  the  stern  and  pitiless  energy  of 
men  like  Alboquerque;  the  successful  rivalry  of  the  Dutch  and  English,  and  the 
development  of  their  commercial  undertakings;  and,  finally,  the  detailed  story 
of  modern  exploration,  centred,  as  before  noted,  in  the  personality  of  Francis 
Gamier  and  the  exploration  of  the  Mekong,  but  comprising  abundant  details  on 
British  activity  further  west,  as  represented  in  the  work  of  Hannay,  McLeod, 
Bichardson,  McCarthy,  and  others.  A  special  chapter  deals  with  the  problem 
presented  by  the  evidence  of  a  former  Khmer  civilization  in  the  ruins  at  Angkor 
Wat. 

On  a  few  points  of  detail  Mr.  Clifford  falls  into  inaccuracies,  showing  him  to  be 
DOt  quite  at  home  in  some  of  the  outlying  parts  of  his  subject,  while  the  researches 
of  some  former  writers  (Schlegel,  Anderson,  Garini,  etc.)  seem  to  have  escaped 
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intercourae  with  those  of  the  preaeot  day,  and  to  note  the  oarionB  roTenal  of  the 
course  of  merchandise  which  has  resulted  from  the  derebpment  of  ocean  traffic. 
When  goods  were  conyeyed  by  baggage-animals  or  small  coasting  craft,   the 
exports  from  India  consisted  mainly  of  luxuries,  such  as  gold,  precious  atones, 
spices,  and  rare  fabrics  of  "  woven  dew,**  all  representing  high  prices  in  small  bulk. 
All,  moreover,  were  the  products  of  artisans  working  for  the  upper  classes   and 
probably  bound  to  the  entourage  of  a  chieftain^s  court.    Long  sea  traffic  in  Teasels 
of  large  capacity  has  diverted  the  export  trade  from  the  city  to  the  village.     The 
cheap  surplus  produce  of  the  peasant  has  taken  the  place  of  the  costly  superfluities 
of  the  rich,  and  manufactures  have  given  way  to  raw  material.    On  the  other  hand, 
luxuries,  except  gold  and  silver  ornaments,  pass  from  west  to  east,  and  from  the  clocks 
and  carrisges  of  the  raja  to  the  beads  and  turban  of  the  ryot,  all  comes  from  Europe. 
India  indents  upon  England  for  hor  finer  fabrics,  instead  of  providing  them  for  ua, 
and  whilst  we  have  naturalized  here  the  term  calico,  derived,  it  is  said,  from  an 
Indian  port,  the  Indians  have  assimilated  7»an;ar-pat,  a  cotton  fabric  nnder  mora 
than  suspicion  of  a  Manchester  origin.    From  an  artistic  standpoint  this  change  of 
direction,  the  author  emphatically  pronounces,  has  little  to  commend  it,  for  not 
only  are  exotic  products  introduced  with  the  baleful  air  of  (say)  Birmingham  floating 
round  them,  but  many  of  the  indigenous  arts  fall  before  *'  the  patron  and  the  gaol," 
in  other  words,  before  the  globe-trotter,  to  use  Tom  Coryat^s  now  classic  phrase, 
and  the  prison-factory.    The  association,  however,  of  art  with  religion,  which^  as 
Sir  George  Birdwood  has  shown,  is  in  India  indissoluble,  has  proved  the  aafe- 
guard  of  the  domestic  industries  of  the  country,  and  in  these,  with  better  material 
and  improved  handiwork,  the  traditional  purity  of  form  and  design  remain  intact. 
In  other  respects,  the  British  connection  with  India,  reviewed  by  the  author  in 
his  political  chapter,  is  such  as  to  bear  out  what  the  late  Lord  Derby — in  18o8>— 
declared  it  to  be,  a  great  glory,  a  great  responsibility,  and  a  great  danger.    Sir  T. 
Holdich  aucms  to  bo  of  ox)inion  that  in  certain  directions  this  connection  might 
advantageously  be  drawn  closer,  as,  for  inbtance,  through  the  colonixation  by 
British  settlers  of  tho  vale  of  Kashmir.    There  are,  hoveever,  two  sides  to  that 
question,  and  it  is  doubtful  if  such  a  community  would  turn  out  to  be  a  source,  aa 
he  suggests,  of  strength  to  British  rule.    The  climatic  conditions  are,  probably, 
almost  perfect,  but  they  cover  only  a  portion  of  the  field.    More  important  is  the 
fiurroundiog  social  and  moral  atmosphere,  which  must  always  remain  that  of  a 
Mul)ject  Oriental  race.    The  colony  would  cither  be  one  of  employers,  or  it  would 
lose  its  racial  prestige  by  competing  with  natives  in  every-day  means  of  livelihood. 
'i'he  strength  of  th(j  British  administration  lies  in  sympathetic  aloofness,  not  in 
fusion  of  either  race  or  individual  interests.    ^'  Those  who  want  to  rule  people,** 
says  Seldou,  '^  make  themselves  as  difToruut  from  them  as  |x>9sible.    The  stranger, 
by  his  very  iholation,  acquires  a  superiority.'*     Social  intimacy  with  the  natives^ 
as  Sir  T.  Holdich  iKjiuts  out  in  another  passage,  is  neither  desired  by  them  nor 
desirable  for  the  foreigner.     In  India,  tho  caste  system,  on  which  the  whole  scheme 
of  life  is  based,  is  so  strongly  assimilative  that  nu  ruling  race  which  has  once  made 
its  homo  in  the  country  has  been  able  to  resist  absorption,  and  thus  losing  ita 
distinctive  character  and  its  iudcpcudeot  existence.     A  change  of  creed  or  mode  of 
life  is  not  (tsseutial  to  this  infiucDce,  but  the  environment  tolls  upon  the  new-comer, 
and  his  most  vital  interests  detach  themselves  from  those  of  his  race,  with  the 
centres  of  which  he  gradually  loses  touch.     This  is  a  factor  in  the  Brahmanic 
system  on  which  the  author  in  his  account  of  that  form  of  religion  seems  to  lay 
too  little  stress,  as  he  speaks  of  "  conversion  ^'  to  Hinduism,  when  the  process  is 
really  incorporation,  or  submersion.     There  are  other  points  in  his  account  of  the 
people  of  India,  especially  as  to  "origins,"  which  might  be  selected  as  stowing  both 
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that  the  subject  itself  was  one  requiring  vast  research,  and  that  the  author  has  not 
been  able  to  make  himself  as  familiar  with  the  latest  outcome  of  that  investigation 
as  he  has  been  with  the  physiography  of  the  country.  One  can  say,  indeed,  of 
ethnography  as  the  Irish  lady  said  of  scratching— K>nce  you  begin,  it's  hard  to  stop ! 

J.  A.  B. 

The  Exploration  op  Fubther  India. 

•  The  Story  of  Exploration.'.  Edited  by  J.  Scott  Keltie.  « Further  India.'  By  Hugh 
01ifford»  O.M.O.  London:  Lawrence  &  BuUen.  1904.  Maps  and  Illustrations. 
Price  7s.  6d. 

Mr.  Clifford  is  much  to  be  envied  the  task  which  fell  to  him  when  called  upon 
to  write  the  story  of  exploration  in  Further  India.  To  the  general  glamour  of  the 
East,  with  its  barbaric  pomp  and  more  or  less  mysterious  origins,  is  added  in  this 
case,  as  a  further  source  of  interest,  the  exuberance  of  the  natural  forces  which 
oppose  the  hardy  explorer  in  the  jungles  and  river  gorges  of  the  great  Eastern 
peninsala,  while  the  unhackneyed  nature  of  the  subject — for  to  the  general  public 
even  the  mun  actors,  such  as  Mendez  Pinto  or  Francis  Gamier,  are  somewhat 
shadowy  personages — is  another  decided  advantage.  Mr.  Clifford's  literary  ex- 
perience has  enabled  him  to  weave  a  story  of  romantic  interest  from  these  favour- 
able materials.  While  the  great  bulk  of  the  book  is  devoted  to  the  modem 
exploration,  and  of  this  again  a  preponderating  part,  no  doubt  of  set  purpose,  to  the 
Lagr^-Garnier  expedition,  the  opening  chapters  give  a  brief  but  effective  view  of 
the  main  historical  epochs,  each  marking  a  defioite  stage  in  the  gradual  unfolding 
of  these  Eastem  regions  to  the  Western  world.  The  author's  standpoint  is  throogh-. 
oot,  in  fact,  more  pronouncedly  historical  than  geographical,  and  there  is  little 
definite  attempt  to  sketch  the  broad  geographical  problems  which  awaited  solution 
at  successive  epochs,  and  which,  somewhat  strangely,  are  most  fully  touched  upon 
in  the  concluding  chapter.  This  is,  perhaps,  due  to  the  geographical  restrictions 
by  which  the  author  seems  to  have  felt  himself  bound,  most  of  the  questions 
involved,  e,g.  that  of  the  source  of  the  Irawadi,  being  equally  the  concern  of  neigh- 
bouring regions. 

Among  the  many  interesting  questions  concocted  with  the  early  intercourse 
between  this  region  and  the  West,  or  nearer  East,  Mr.  Clifford  deals  with  the 
possible  location  of  the  Biblical  Ophir  in  the  Malay  peninsula  (a  theory  towards 
which  he  seems  favourably  inclined);  the  explanation  of  the  statements  of 
Marinus  and  Ptolemy,  and  the  identification  of  the  tatter's  Catigara  in  Southern 
China ;  the  opening  of  the  regular  sea-route  round  the  Malay  peninsula,  with  its 
development  in  course  of  time  into  a  well- frequented  track;  followed  by  the 
voyages  along  it  of  Marco  Polo  and  other  medisval  travellers.  Then  comes  the 
irruption  of  the  Portuguese  **  filibusters,"  as  they  no  doubt  are  rightly  termed,  and 
the  establishment  of  Portuguese  supremacy  under  the  stern  and  pitiless  energy  of 
men  like  Alboquerque;  the  successful  rivalry  of  the  Dutch  and  English,  and  the 
development  of  their  commercial  undertakings ;  and,  finally,  the  detailed  story 
of  modern  exploration,  centred,  as  before  noted,  in  the  personality  of  Francis 
Gamier  and  the  exploration  of  the  Mekong,  but  comprising  abundant  details  on 
British  activity  further  west,  as  represented  in  the  work  of  Hannay,  McLeod, 
Richardson,  McCarthy,  and  others.  A  special  chapter  deals  with  the  problem 
presented  by  the  evidence  of  a  former  Khmer  civilization  in  the  ruins  at  Angkor 
Wat. 

On  a  few  points  of  detail  Mr.  Clifford  falls  into  inaccuracies,  showing  him  to  be 
not  quite  at  home  in  some  of  the  outlying  parts  of  his  subject,  while  the  researches 
of  some  former  writers  (Schlegel,  Anderson,  Garini,  etc.)  seem  to  have  escaped 
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bim.  Thus  we  miss  any  reference  to  recent  disciUBione  on  localities  mentioned  by 
old  traTellerB,  such  as  the  Dondin  and  NiooTeran  of  Oderic  A  somewhat  fuller 
treatment  might  have  been  accorded,  periiaps^  the  eariy  modem  period,  particulaily 
the  establishment  of  English  trade  with  Siam ;  no  mention  being  made  of  the 
Yoyage  of  the  Olobe  under  Hippon.  Bat  considerations  of  space  no  doubt  stood  in 
the  way  here.  And  any  slight  defects  are  fully  compensated  l^  the  author's 
personal  knowledge  of  the  countries  and  peoples  of  which  he  writes,  which  enables 
him  to  impart  a  high  degree  of  actuality  to  his  narratives,  the  human  interest  of 
which  is  one  of  their  prominent  features.  The  book  iS  exceUently  illustrated  by 
maps  and  photographs. 

Affairs  of  Asia. 

*0a  the  Outskirts  of  Empire  in  Asia.'     By  the  Earl  of  Bonaldshay.     Blackwood  & 
Sons.    1904.    Pp.  xxii.,  408.     With  two  Maps.     Price  21$.  net. 

This  is  a  skilful  compilation  by  a  well-known  Asiatic  traveller.  The  map  at 
the  opening  of  the  volume  shows  Lord  Bonaldshay's  journeys,  which  are  here  set 
forth,  to  extend  from  Constantinople  to  Tokio.  The  line  leads  by  Eonia,  Aleppo* 
and  Mosul  to  Bagdad,  thence  to  Teheran,  to  Resht  and  Baku,  across  the  Caspian, 
to  Merv  and  Bokhara.  From  his  route,  thence  north-eastward,  the  author  turns 
aside  twice,  into  the  Tian  Shan,  and  into  the  district  of  the  Lesser  Altai.  There- 
after he  joins  the  railway,  travels  by  it  to  Port  Arthur,  and  visits  Pekin  and 
Wei-hai-wei,  besides  Japan  Truly  a  comprehensive  course,  well  fitting  the  author 
for  his  ultimate  task  in  the  present  volume,  which  is  to  set  forth  in  sectional 
analysis  the  large  political  problems  of  the  East,  both  Near,  Middle,  and  Far.  But 
the  book  is  by  no  means  a  political  treatise  only.  Lord  Bonaldshay  affords  his 
readers  a  geographical  groundwork  by  describing  his  travels  at  length,  and  makes 
full  use  of  his  power  of  clear  narrative ;  in  fact,  the  descriptive  part  of  the  book 
is  considerably  the  larger.  A  short  section  of  the  book  (three  chapters)  is  devoted 
to  sport,  in  successful  search  of  which  the  author  paid  his  visits  to  the  Tian  Shan 
and  the  Siberian  Altai.  A  book  of  this  sort,  of  course,  contains  no  scientific  or 
specialized  matter,  but  as  regards  general  information.  Lord  Bonaldshay  writes 
almost  encyclopaedically.  Consequently,  the  student  of  Asiatic  afifairs  need  not  go 
beyond  this  book  for  a  groundwork  in  his  subject,  and  will  have  the  advantage 
of  finding  his  information  in  an  excellent  geographical  Fetting.  There  are  good 
photographs,  and,  besides  the  general  map,  one  of  Asiatic  Turkey  having  particular 
concern  with  the  Bagdad  railway,  to  which  the  author  devotes  an  interesting 
chapter. 

AFRICA. 

African  Races. 

*  Roclicrchos  anthropologiques  dans  I'Afriquc  orientale :  Kgypto.*    Par  Ernest  Chantre. 
4°     xviii.,  318.     lUwtratcd.    Lyons :  Rcy.    1904. 

The  author,  who  has  been  occupied  for  a  long  time  with  Egyptian  skull-forms, 
here  puts  forth,  in  a  magnificent  volume,  a  general  survey  of  the  results  attained 
by  himself  in  the  special  studies  which  he  made  on  the  spot  between  1898  and 
1904,  combined  with  the  records  and  observations  of  other  anthropologists.  He 
begins  from  the  earliest  times,  the  Stone  Age,  of  which  many  relics  were  found  by 
various  explorers  between  1868  and  1894 ;  but  he  hardly  gives  credit  where  credit 
is  due.  For  unquestionably  it  was  Prof.  Petrid's  discovery  of  his  *'  New  Race  ** 
cemetery  near  Nagada,  in  1895,  which  first  brought  these  isolated  observations  into 
mutual  relation  and  prominence.    That  explorer  certainly  was  the  first  to  give  the 
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craniologUts  any  material  for  a  study  of  tliis  period.  M.  Chantre  passes  on  to  the 
Metal  Age,  and  so  into  historic  time?,  dealing  with  the  physical  characteristics  of 
the  ancient  and  mediaByal  Egyptians  from  mummies,  paintings,  and  statues.  The 
second  half  of  the  volume  is  concerned  with  the  modem  inhabitants :  first,  the 
Fellahin ;  second,  the  bedawins ;  thirdly,  the  Nubians ;  lastly,  the  inhabitants  of 
the  eastern  Sudan.  The  author  was  allowed  by  the  local  authorities  to  study  the 
soldiery  of  yarious  races,  and  he  was  diligent  in  collecting  types  among  the  ciyilian 
population.  The  photographs  are  excellent,  and  admirably  reproduced.  The  chief 
fault  which  a  cursory  inspection  of  the  volume  reveals  is  one  to  which  many 
Frenchmen  of  science  are  prone,  namely,  excessive  length  caused  by  elaborate 
exposition  of  many  things  which  have  been  fully  dealt  with  by  earUer  writers. 
For  instance,  what  is  less  necessary  in  a  book  of  this  kind  than  discussions  on 
ancient  Egyptian  beliefs  in  regard  to  the  dead,  or  on  the  whole  art  of  mummifioa- 
Uon  ?  In  lecturing  it  is  well  to  assume  next  to  no  knowledge  in  the  audience, 
which  has  no  opportunity  for  reference  to  other  authorities ;  but  it  is  needless  in 
writing  books.  We  have  nothing  else,  however,  to  complain  of  in  a  volume  dis- 
tinguished as  much  by  thoroughness  and  accuracy  as  by  its  truly  admirable 
typography  and  illustration. 

The  Masai. 

*Die  Masai;  Ethnographische  Monograph ie  eines  ostafrikanisohen  Bemitonvolkes.' 
By  M.  Morker.  6  Plates,  150  ninHrationt  in  the  Text,  and  Sketch  map ;  xvi  + 
420  pp.    Berlin.     1904.      Price  Smark$. 

During  a  residence  of  some  seven  years  in  German  East  Africa,  Captain  Merker 
found  time  amid  his  official  duties  to  collect  a  great  mass  of  anthropological  data 
amofDgst  the  Wandorobo,  the  Wakwafi,  and  especially  the  Masai  inhabitants  of  that 
region.  His  observations,  all  made  at  first  hand,  are  embodied  in  this  handsomely 
liiniiBhed  volume,  which  thus  forms  a  welcome  supplement  to  the  late  Joseph 
Thomson's  '  Through  Masailand,*  which,  although  not  mentioned  and  apparently 
unknown  to  the  German  writer,  covers  much  of  the  saode  ground,  and  still  remains 
our  chief  authority  on  the  remarkable  social  and  political  institutions  and  military 
org^ization  of  the  Masai  nomads.  About  half  of  the  present  work  is  occupied  with 
these  and  other  ethnographic  matters,  which  are  disposed  in  three  sections,  and 
treated  in  almost  exhaustive  detail,  with  a  clearness  and  thoroughness  that  leave 
nothing  to  be  desired,  while  the  numerous  illustrations  of  types,  implements, 
ooetumes,  dwellings,  and  the  like,  partly  from  drawings  and  partly  from  photo- 
graphs, maintain  the  high  repute  deservedly  enjoyed  by  German  typographic 
art  for  such  reproductions. 

But,  owing  to  its  startling  novelty,  most  readers  will  perhaps  be  attracted  in 
the  first  instance  to  the  fourth  section,  in  which  the  author  elaborates  his  strange 
and  strained  views  on  the  Semitic  origin  of  the  three  above-mentioned  ethnical 
groupe.  These  represent  three  successive  waves  of  migration  from  North  Arabia, 
where  before  the  dispersion  they  had  long  dwelt  together  with  the  kindred 
Israelitish  people,  from  whom  they  separated  at  some  remote  epoch,  but  apparently 
between  6000  and  4000  b.c,  and  made  their  way  by  the  ifethmus  of  Suez  and  down 
the  west  side  of  the  Bed  sea  to  their  present  domain  in  the  Masai  steppe  lands  east 
of  Lake  Victoria  Nyanza. 

It  should  be  at  once  stated  that  this  singular  assumption  is  entirely  based  on 
the  national  tradiUons,  myths,  legends,  and  religious  observances  of  the  Ma«ai 
people,  which  Captain  Merker  has  collected  with  rare  diligence,  and  which  are  here 
for  the  first  time  given  to  the  public.  That  they  present  astonishing  and  most 
unexpected  coincidences  and  parallelisms  ^ith  the  corresponding  features  of  early 
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Jewish  social  and  religious  life  oannot  be  gainsaid,  so  mucb  so  tbat  one  may 
yenture  to  say  tbat  bencefortb  Masai  folklore  can  no  longer  be  neglected  by  the 
"  higher  critics."  But  that  they  lend  support  to  the  author's  prehistoric  migra- 
tion theories  will  be  belieyed  by  nobody  so  long  as  the  resemblances  admit  of 
a  less  extravagant  explanation.  Nor  are  these  theories  at  all  strengthened,  but 
rather  upset,  by  the  wild  etymologies  somewhat  inconsiderately  brought  to  their 
aid.  Thus  the  mythical  M  dinet  people  are  the  Hittites,  and  they  dwelt  long 
beside  the  El  ^>eret,  %.e.  the  Hebrews,  sprung  from  the  Biblical  Eher^  while  the 
£1  dinet  god  Nyau  is  the  Masai  god  Ngai,  and  the  Hebrew  Tahveh,  the  Assyrian 
form  of  which  is  Tauj  this  being  the  old  Masai  word  Jiau  =  **  great."  All  this 
is  confirmed  by  the  first  of  the  ten  Ma?ai  commandments :  "  There  is  one  only 
God.  Heretofore  you  called  Him  .  .  .  Emagdani  Q  Almighty  *) ;  henceforth 
you  shall  call  Him  Ngai,"  as  in  Ezod.  vi.,  where  the  "  Almighty  "  (Shaddat)  is 
similarly  replaced  by  Jahyeh.  But  this  was  in  the  Exodus  period,  say  1500  B.C., 
or  about  3000  years  after  the  Masai  migrations  (see  aboye),  so  that  the  reference, 
instead  of  confirming,  destroys  the  whole  scheme.  The  same  remark  applies  to 
the  other  "  identities,"  as  they  are  called,  such  as  Abel  =  the  Masai  Nabe ; 
Abraham  =  Narahd,  both  being  rich  in  cattle,  and  marrying  in  their  old  age ; 
Moses  =  Musana ;  Tubal-Cain  =  eZ  konono,  where  Tubal  is  the  Somali  iumaX^  and 
the  Galla  tumtUy  both  meaning  **  smith,"  while  Cain  is  the  Cainan  of  Gen.  y.  9, 
which,  like  the  Masai  el  kono,  also  means  "  smith,"  so  that  Tubal- Cain  =  **  smith- 
smith."  In  all  thcBe  equations  the  chronological  difficulty  is  acutely  felt,  but  is 
met  by  the  suggestion  that  the  myths  and  associated  names  are  pre-Biblical,  "  eine 
gemeinsame  Uranschauung,"  that  is  to  cay,  the  common  property  of  the  proto- 
Babylonians,  proto-Israelites,  and  proto-Masai,  which,  after  the  dispersion,  was 
carried  away  by  them,  and  further  developed  independently  in  their  later  settld- 
ments— Mesopotamia,  Palestine,  Masailand.  Bat  the  languages  of  these  peoples 
arc  radically  distinct,  and  if  they  were  able  to  carry  away  and  preserve  such  a  bjdy 
of  their  common  folklore,  it  will  be  asked  why  they  failed  to  preserve  something 
of  their  common  speech.  Oaptain  Merker's  assumption  presents  many  other  most 
formidable  difficulties,  which  are  not  found  in  the  more  obvious  view  that  the 
Masai  derived  their  scriptural  legends  and  practices  from  contact  with  the  Judaizing 
Falashes  of  the  neigbouring  Abyssinian  uplands. 

Besides  a  sketch-map,  showiog  the  full  extent  of  the  Masai  domain,  there  are 
six  plates,  giving  the  designs  depicted  on  the  different  tribal  shields,  the  "  coats-of- 
arms"  of  the  various  septs,  and  the  brands  of  ownership  on  the  bodies  and  ears 
of  the  cattle  and  on  the  warriors'  spear-heads. 

A.  H.  Keake. 

AzuR aba's  Chbokiclk. 

'  LcB  Mauusorits  de  la  **  ChroDica  do  descobrimento  e  conquista  da  Gaine  "  par  Qomes 
Eannes  de  Azarara,'et  lea  souroes  de  Jofio  de  Barros.'  By  Jules  Mces.  Lisbun 
(Bibliotheca  da  Revista  Portugueza  Colonial  e  Maritima). 

In  this  valuable  pamphlet,  disfigured  by  many  bad  misprints.  Dr.  Mees 
describes  (1)  a  manuscript  in  the  Munich  Library  [Cod.  Hist.  (Lusit.)  102]  which 
once  belonged  to  the  orientalist  Quatremere,  and  was  purchased,  with  the  rest 
of  tbat  savant's  library,  by  Maximilian  II.,  KiDg  of  Bavaria,  in  1859 ;  (2)  a 
manuscript  in  the  Madrid  National  Library,  numbered  2424;  (3)  a  manuscript 
in  the  Munich  Library,  in  the  Collection  of  "  Valentin  Fernandez  Alemao,"  and 
in  a  volume  once  belonging  to  Conrad  Peutinger,  and  entitled  by  him  'De 
insulis  et  peregrinatione  Lusitanorum.'  The  first  and  second  of  these  are  simply 
copies  of  the  Paris  Manuscript  of  Azurara,  which  has  been  printed  by  Santarem 
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tnd  tfaoshUed  ia  the  H*klayfc  Society 'd  ▼eraion  of  the  *  Chronicle  of  Quinea.'    The 
third  is  derived  from  the  same  sooroe,  bat  in  a  lees  dmple  manner.    It  is 
not  a  fbn  oopj,  bat  a  much  shortened  form.    The  97  chapters  of  the  Paris  text 
are  here  redooed  to  61 ;  chapters  5-7,  28,  49-50,  66,  and  97  are  wholly  omitted; 
wh<de  gronps  of  other  chapters  are  rolled  into  one — thas  37-48, 51-9,  68-9,  72-4, 
together  amount  to  four  only  in  Valentin  Fernandez'  recension.    The  copyist  was 
apparently  in  a  desperate  hurry  to  finish  his  work,  and  makes  short  work  of  many 
(^  the  reflectifNis  with  which  Azorara  loads  his  chronicle,  though  adding  a  couple 
of  allusions  to  the  voyages  of  Gadamosto  (see  folios  215,  recto,  260,  verso^  of  the 
Femandex  manuscript).    As  to  the  great  Paris  manuscript.  Dr.  Mees  seeois  inclined 
to  bfliere  the  tradition  of  Fr.  Lulz  de  Souza,  according  to  which  the  Infant  D. 
Henry  presented  this  copy  to  the  King  of  Naples  in  1457.    He  also  suggests  that  the 
'Chronicle  of  Guinea'  in  this  form  was  used  by  Las  Casas  in  his '  Historia  de  las 
Indies.'    From  a  note  on  fol.  161,  recto,  it  is  clear  that  the  manuscript  in  question 
remained  in  Spain  as  late  ss  1702;  Luiz  de  Souza  appears  to  have  seen  it  at 
Valencia  many  years  earlier  (see  '  Historia  de  S.  Domiogoe,*  p.  .332,  edition  of  1623). 
Dr.  Mees  concludes  with  an  interesting  comparison  of  certain  passages  of 
Azurara's   Guinea  with  corresponding    parts  of   Barros  and    Pacheco   Pereira's 
Earner aldo.    The  parallel  between  the  last-named  and  the  narrative  of  GK>mes 
Eannes  in  the  matter  of  the   first  rounding  of  Cape  Bojador  is  very  striking, 
especially  as  Pereira  nowhere  acknowledges  any  obligation  to  Prince  Henry's 
panegyrist  (cf,  'Esmeraldo  de  situ  Orbis,'  p.  39,  edition  of  1892;  'Chronica  de 
Goin^/  p.  57,  edition  of  1841).     Barrcs,  on  the  contrary,  frankly  acknowledgts 
that  Azurara's  Ouinea  is  the  chief  source  of  his  narrative  for  the  events  of  Prince 
Henry's  life,  though  for  Madeira  he  also  employs  certain  records  in  the  possession 
of  the  heirs  of  Joilo  Gousalvez  Zarco,  the  principal  leader  in  the  Portuguese  dis- 
covery of  that  bland.     It  is  not,  therefore,  surprising  to  find  that  he  makes  some 
use  of  nearly  every  part  of  Azurara's  African  chronicle,  only  passing  entirely  over 
the  matter  of  some  23  chapters  out  of  97  (viz.  chs.  1-3,  G-7,24-5,  28,  49-50,  61-2, 
70,  78,  84-5,  89-92,  95-7).  C.  R.  B. 

History  of  Madagascar. 

*■  Collection  des  Oavrages  auciens  concernant  Madagascar.'     Vols.  i.  and  ii.    Paris : 
Comite  de  Madagascar.     1903-4.    Pp.  527,  559. 

This  valuable  series  of  Foutt-a  for  the  history  of  the  great  African  island,  under 
the  general  direction  of  the  veteran  Alfred  Grandidier  and  three  colleagues,  opens 
with  a  volume  containing  all  tbo^  passages  relating  to  Madagascar  which  are  to 
be  found  in  French,  English,  Dutch,  German,  Portuguese,  Spanish,  Italian,  and 
Latin  works  between  1500  and  1613.  The  second  volume  continues  the '  ouvragee 
ou  extraits  d'ouvrages  relatifs  il  Madagascar,'  from  1613  to  1640.  Thus  far,  we 
have  over  a  thousand  pages  of  material  for  the  history  of  the  *'  Island  of  the  Moon," 
and  the  whole  undertaking  is  to  comprise  four  times  as  much — ^ten  volumes 
in  all,  with  an  average  of  from  450  to  550  pages,  furnishing  a  complete  collection 
of  de£cription  and  reference,  in  all  languages,  and  by  men  of  every  nation,  down  to 
1800.  The  material  printed  appears  to  include  every  passage  of  importance  necessary 
to  illustrate  European  dealings  with  Madagascar,  together  with  the  history  and 
manners  of  the  native  races  from  the  end  of  the  fifteenth  to  the  end  of  the 
eighteenth  century.  Sufficient  ezplarlation  and  emendation  is  furnished  for  the 
thorough  understanding  of  the  texts.  Unpublished  manuscript  souroes  have  been 
consulted,  early  maps  have  been  abundantly  reproduced ;  and  everything  has  been 
done  to  '*  erect,"  in  the  editorb'  words,  "  a  monument  not  less  valuable  than  the 
No.  IV.— April,  1905.]  2  u 
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toolpture  of  Barrias,"  onvdled  at  Tananarivo  in  1901.  Alfred  and  Guillaame 
Graodidier  have  given  in  these  volumet  a  fresh  and  striking  proof  of  French 
interest  in  the  great  insular  possession  which  has  heen  a  suhjeot  of  intermittent 
national  amhition  at  least  since  the  days  of  Richelieu,  and  whose  acquisition  in  our 
own  time  is  a  proof  of  the  persistency  and  success  with  which  France  has  worked 
towards  some  at  least  of  her  **  traditional  aspirations." 

In  one  point  I  should  like  to  express  a  certain  dissent  from  M.  Alfred  Grandidier. 
He  denies  that  Marco  Polo  has  any  knowledge  of  Madagascar  or  any  intention  of 
referring  to  that  country ;  he  therefore  excludes  Polo  from  his  collection  of  sources, 
and  makes  the  Portuguese  Oovilham  the  first  to  name  Madagascar  to  Europeans — 
"  Contrairement  k  Topinion  geoerale,  le  pays  que  Marco  Polo  a  nomm6  tantdt 
Madagascar  tantdt  Mogelasio  .  .  .  n'est  certaioement  pas  Tile  k  laquelle  nous 
.lonnons  aujourd'hui  ce  nom  .  .  .  Polo  n'ayant  pas  eu  connaissance  de  I'tle  que 
nous  nommons  Madagascar  .  .  .  Premise  mention  de  Madagascar  en  Europe  par 
I^erre  de  Ck>yilham,  en  1489"  (pp.  ix.,  x.,  1).  I  do  not  question  that  in  Meaaer 
Marco's  sketch  of  Madeigcucar  there  is  an  evident  mixture  of  genuine  and  apurioua 
particulars,  the  latter  perhaps  referring  to  the  region  of  Makdashau,  Mogdicho,  or 
Magadoxo,  and  other  Arab  colonies  of  the  Somali  coast ;  but  I  think  there  is  a 
gcod  deal  more  to  be  said.  First,  the  name  is  undoubtedly  in  Polo.  Thus  in  the 
oldest  text,  that  of  the  Paris  manuscript  (1116  Fr.,  in  the  Biblioth^ue  National, 
printed  by  the  Paris  Geographical  Society  in  1824),  I  cannot  find  any  Mogeiasio, 
nothing  but  Madeigcucar  (see  liecueil  de  Vaijages,  etc.,  tome  i.,  1824,  pp.  232-4). 
In  M.  Pauthier^s  text,  the  next  in  importance,  it  is  always  Madeisgascar  (Pauthier, 
1865,  pp.  676-9).  In  the  primitive  Latin,  printed  by  the  Paris  Geographical  Society 
in  the  same  volume  with  the  fundamental  French  text,  it  is  Madagastar  or  Mada-- 
gcLBcar  (Becueilf  etc.,  as  above,  p.  469) ;  in  Ramusio,  it  is  Magastar  (R.,  II.,  67 
F. — 58  B.)  edition  of  1583).  Where  is  the  authority  for  Mogelasio  in  the  '  Livre 
des  Diversit^s  *  of  the  Old  Venetian  ?  And  why  should  the  form  of  Madagascar^ 
in  any  case,  be  considered  a  corruption  of  Mogdicho  f  Why  should  it  not  rather 
be  a  word  meaning  *'  Land  of  the  Malagash,"  as  M.  G.  Ferrand  has  suggested  (*  Lea 
Musulmans  k  Madagascar.'    Paris,  1893)  ? 

And  secondly,  as  to  the  thing ;  Madeigascar  is  truly  described  by  Marco  Polo  as 
one  of  the  greatest  and  noblest  of  islands,  is  placed  by  him  with  fair  accuracy  '*  about 
a  thousand  miles"  south  of  ScottxtfOT  Socotra, and  is  estimated  without  extravagant 
error  as  about  4000  miles  in  circuit.  His  Madagascar  fauna  is  mostly  absurd, 
and  his  statement  that  the  people  as  a  whole  "  adored  Maomet "  sounds  at  first 
little  better;  yet  undeniable  evidence  has  been  found  of  Arab  colonization  at 
various  points  of  the  coast,  especially  in  the  extreme  north-west  and  at  several 
places  on  the  eastern  seaboard.  Even  the  boars'  teeth  of  Polo's  narrative,  which, 
according  to  the  Italian  traveller,  were  carried  to  Eublai  Khan  as  curiosities,  and 
which  weighed  more  than  14  lbs.  a  piece,  though  possibly  to  be  identified  with 
hippopotamus  ivory  from  the  mainland,  derive  some  support  from  the  ancient  name 
of  Nossi-DamhOf  or  "  wild-boar  island,"  now  long  fallen  into  disuse. 

Lastly,  as  to  Marco's  language  about  the  currents  which  here  set  southward 
with  such  force  that  no  one,  if  he  passed  beyond  Madagascar,  could  return  against 
them  (Recueil,  p.  233),  can  we  say  that  this  suits  the  Somali  coast  and  Magadoxo 
so  well  as  the  Mozambique  channel  and  Cape  Corrientes  ?  From  the  latter  '*  runs 
southward  along  the  coast  the  permanent  LaguUas  current,  and  Polo's  statement 
requires  but  little  correction"  (Yule^Cordier,  *  Marco  Polo,'  ii.,  415). 

c.R.  a 
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AUSTRALASIA  AND  PACIFIC  ISLANDS. 

Fiji  Folk-lobb.      , 

<  Taloi  from  Old  Fiji'  By  Lorimer  Fison.   London :  A.  Moring,  Ltd.,  The  Do  La  More 
Proflg.    Pp.  i.-xl?.,  1-175.    22  JUuttraUom  and  a  Map. 

Folk-tales  obtained  from  reliable  sources  and  told  in  a  pleasing  manner,  as  are 
these,  have  both  a  literary  and  a  scientifio  value,  and  from  both  points  of  view  the 
old  Fijian  tales  told  by  Mr.  Fison  deserve  to  be  widely  read.  A  large  number  of 
interesting  ethnological  data  will  be  found  embedded  in  the  tales  as  well  as  in  the 
introduction  and  appendix.  In  the  introduction  will  be  found  notes  of  various 
words  that  in  one  sense  have  a  harmless  significance,  but  which  are  employed  to 
convey  a  sinister  or  evil  meaning.  Among  the  Windward  islands  of  Fiji  two  sorts 
of  turtle  were  spoken  of,  "  short  turtle  '*  and  ^  long  turtle."  Of  these  the  former 
referred  to  the  real  turtle,  but  the  latter  to  the  dead  body  of  a  man  which  was  to  be 
eaten .  Among  the  Leeward  islands  a  like  distinction  prevailed,  pig  being  substituted 
for  turtle.  There  is  also  a  long  discussion  on  the  origin  of  cannibalism.  Mr.  Fison 
holds  tbat  in  former  days  the  Fijians  were  scantily  supplied  with  animal  food,  and 
as  they  were  subject  to  that  insatiable  craving  for  animal  food  which  an  exclusively 
vegetable  diet  produces,  they  betook  themselves  to  human  meat.  It  was  hunger, 
and  not  superstition  or  revenge,  which  led  to  cannibalism.  Most  of  the  dozen 
tales  are  interesting  as  stories  quite  apart  from  the  psychological  or  ethnological 
data  they  contain ;  some  are  myths  of  origin,  others  account  for  the  migrations  of 
peoples,  or  narrate  the  deeds  of  doughty  chiefs ;  one  tells  of  the  untimely  death  of  a 
lad  who  was  the  offspring  of  the  sun  and  a  beautiful  human  girl.  One  boastful 
tale  states  that "  Napoleoni  was  a  son  of  Tonga,  for  his  mother  came  to  us  in  a 
ship  from  the  land  of  Merikei.  She  was  a  young  woman,  tall  and  fine ;  and  after  a 
while  she  sailed  again  to  her  own  land,  where  she  brought  forth  a  child,  though  no 
man  had  her  to  wife,  and  this  child  she  called  Napoleoni.  Now,  after  many  days, 
when  he  was  grown,  the  men  of  Faranise  sent  ambassadors  to  Merikei,  begging  for 
help  against  Uelingtoni.  ...  So  he  led  the  men  of  Faranise.  I  could  tell  you  of 
his  mighty  deeds — how  he  smote  the  enemies  of  Faranise,  though  they  were  many 
and  strong ;  how  he  chased  Uelingtoni  from  land  to  land  till  he  caught  him 
at  Uatalu,  and  banished  him  to  a  desert  island,  where  he  died.*' 
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XUBOFB. 

Is  there  a  Olaoier  on  Ben  Hevis?— In  the  March  number  of  Symon$'$ 
Meteorological  Magazine  this  question  is  answered  in  the  affirmative  by  the 
Bev.  R.  P.  Dansey,  who  points  out  that  there  is  one  especial  feature  which  favours 
the  accumulation  and  duration  of  snow  on  Ben  Nevis  not  to  be  found  In  nearly 
such  a  marked  degree  on  any  other  Scottish  mountain.  The  summit  plateau, 
which  rises  steeply  from  the  south-west — the  Qlen  Nevis  side— terminates,  after 
forming  the  summit  crest,  in  a  magnificent  series  of  precipices,  nearly  2  miles 
in  length,  overlooking  the  north-east  face.  At  the  bottom  of  these  precipices  runs 
the  small  stream  of  the  AUt-a-Mhuilinn,  whence  the  corrie  takes  its  name  (see  the 
photograph  here  reproduced).  On  the  other  side  of  this  rise  again  the  steep  scree- 
covered  slopes  of  Gam  Mor  Dearg,  4012  feet,  which  at  the  head  of  this  great  corrie 
joins  Ben  Nevis  on  the  east  by  an  ai§te  which  never  falls  below  3478  feet.    The 
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oorrie  ii  eDoloiod  on  all  lidas  exo#pt  the  norLh  by  rory  high  ground.  These  grtDd 
cUS^t  however,  their  2  miles  of  length  Beamed  by  buttretSi  ridge^  and  gulley,  not 
only  keep  oS"  the  s\m^  but  they  al&o  intercept  the  warm  Atlantic  winds  which  bloir 
over  the  top  and  on  to  the  slopes  of  the  opposite  mountain^  Cam  Hor  Dearg, 
leaving  the  snow-oovered  corrie  in  a  ooJd  atmosphere  of  its  own  making*  By  far 
the  greater  part  of  the  snow  that  falls  on  Ben  Nevis  with  all  wiods  from  south  by 
west  to  west-north-west — which  are  the  prevailing  winds,  and  bring  the  heaviest 
snowfalls — is  swept  off  over  the  precipices,  where  it  accumulates  in  the  great 
hollows  and  gullies  underneath,  in  the  AlIt*a*Mhuilinn  corrie.  The  maximum 
depth  on  the  summit  is  generally  reached  ab:>ut  the  end  of  April  ur  some  time  in 
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May.  The  snow  usually  disappears  from  the  summit  about  the  beginning  of  July, 
except  drifts,  but  the  much  greater  accumulation  below  still  remaiDS.  The  mini- 
mum depth  of  snow  under  the  pr^clpie^  is  usually  found  at  the  beginning  of 
September,  The  Rev.  A.  E.  Rijbertsou  says  of  these  accumulations  of  compacted 
snow,  **•  If  you  were  tu  examine  int:)  it,  I  am  sure  yuu  would  6nd  them  practicallj 
ice»  say  after  12  or  24  inches  below  the  surface,  and  I  thiuk  also  they  would 
show  glacial  movement  as  well,  so  if  that  makes  a  glacier,  then  I  think  you  hav# 
it  on  Ben  Nevis/'  They  have  never  been  quite  melted  away  within  living 
memory,  so  no  one  knows  what  is  below,  or  how  much  is  below.  Mr.  Robertson 
crossed  the  largest  ** glacier"  between  the  Observatory  Ridge  and  the  N,E. 
Buttress  (climbers*  names  for  routes  up  the  precipices)  in  August  last,  and  said 
the  leugth  of  the  **  glacier  "  from  top  to  bottom  was  then  300  feet ;  that  it  wai 
of  an  average  breadth  of  50  yarda,  hard  as  a  board,  ribbed  just  like  uth}^  in  the 
Alp?,  and  that  it  would  not  melt  much  more,  if  at  all,  that  year.  In  many  placet 
at  its  side  he  could  look  over  into  the  bergschrund  between  the  rocks  and  tbo 
snow,  and  could  see  down  a  great  way,  in  many  places  50  feet ;  so  Mr«  Roberttoti 
concluded  that  if  it  was  50  feet  at  the  sides,  it  must  have  been  much  more  in 
the  middle.  The  rocks  near  it  were  heavily  glaciated  and  rounded  oflf.  Mr. 
Robertson p  who  has  a  knowledge  of  all  the  mountains  over  .')000  feet  high  in 
Scotland,  says  that  it  is  on  Ben  Nevis  only  that  even  a  semi^glacier  exists,  and 
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tbat  the  snow-beds  in  the  Ciuragonns  are  much  more  open,  and  therefore  moro 
liable  to  be  practically  melted  away  in  a  hot  gumraer.  The  level  of  the  Bea 
Nevii  •'  glacier"  would  be  aboot  300()  fee^  part  of  it  higber,  and  part,  perhaps, 
lower.  The  corrie  of  the  Allt-a-^Ihiiilinn  ib  probably  the  wettest  spot  in  Great 
Britain;  if  a  lain-gauge  were  placed,  a*  Mr  Gethin  Jones  recently  suggeBted  in 
Sf/man»^$  Mtt€<fTological  Magaxuief  half  a  mile  on  the  lee  side  of  the  summit  of  B^^a 
Nevis,  that  is  the  side  oppoaite  to  that  on  to  which  the  prevailing  rain-bearing  wbds 
blow,  this  corrie  wodM  be  the  spot.  But  the  difticulties  attending  its  reading  would 
be  very  great,  especially  from  October  to  June,  when  the  corrie  is  often  full  of  drift 
snow;  and  on  the  advent  of  warmer  weather,  avalanches,  due  chiedy  to  the  giving 
way  of  the  cornices  on  the  cliffs  above,  crash  right  down  into  the  centre  of  the  corrie. 

Tlie  Simplon  TnnneL^The  last  remaining  barrier  dividing  the  galleries 
driven  from  the  north  and  south  ends  of  this  tunnel  was  pierced  in  February  last. 
In  spite  of  the  difficulties  and  delays  by  which  the  undertaking  has  been  beset, 
the  aliignment  had  been  accurately  maintained,  and  the  junction  was  effected 
in  accordance  with  the  calctilations  of  the  engineers.  Among  the  chief  diOBcuHiee 
encountered  was  the  amount  of  underground  water  to  he  dealt  with,  and  the  great 
heat  experienced.  We  hope  to  recur  to  the  sabject  of  the  tunnel,  as  it  aftects  the 
main  lines  of  international  comnmnication  in  Central  and  Western  Europe. 

A  Hew  Stalactite  Cave  near  Trieit.— Herr  G.  A.  Verko,  leader  of  the 
Grotto  Section  of  the  Triest  Touring  Club,  has  discovered  at  Markovs ina,  near 
Triest,  a  cave  of  great  extent.  With  its  many  spacious  halls  full  of  the  most 
beautiful  stalactites,  it  far  surpasses  in  grandeur  all  other  grottoes  of  the  Earst 
known  down  to  the  present  titne.  The  most  interesting  item  in  the  discovery  is  a 
great  sabterrauean  watercouri^e  running  the  whole  length  of  the  principal  cavern. 
Two  perpendicular  chasms,  one  116,  the  other  72  feet  deep,  lead  into  the  interior  of 
Ihe  cavern.  Some  blind  troglodyte  animals,  iockding  several  quite  new  speciep, 
were  found.  Below  a  third  passage  into  the  cavern,  at  present  completely  blocked 
m  oonecqucDce  of  an  infall,  there  lies  a  rich  deposit  of  fossil  remains  of  animala 
datiog  from  the  Ice  age.  Even  at  the  first  exploration  of  the  cave  m%ny  parallel 
caverns  were  found,  and  numerous  aide  passages  contaiuing  fine  groups  of  large  sinter 
formations  of  all  colours. 

TlLe  Distribution  of  Poptilatian  in  Sweden  in  Relation  to  Geological 

Pormationi' — Ilr.  Per  Stoipo  has  compared  the  density  of  population  with  tho 
geological  deposits,  and  ^nds  that  there  is  a  marked  connection  between  them 
{Trneri  Haft  8,  1904).  Other  factors  have,  no  doubt,  contributed  to  the  present 
distribution.  One  of  these  is  the  climate,  but  its  effect  is  not  nearly  bo  great 
as  might  be  expected.  In  some  points,  also,  coDceniration  of  population  may 
be  caused  by  the  lumber  and  iron  industries.  But  on  the  whole  the  iniuence  of 
geological  cuuditlons  is  apparent— the  limit  of  marine  deposits,  the  occurrence 
of  cslcarcous  soil,  and  the  configuration  of  the  surface.  As  Prof.  Hogbotn  has 
noticed  in  Northern  Sweden  (vol  21,  p.  75),  calcareous  soils  derived  from  the 
Silurian  formation  are  especially  fruitful.  It  has  also  been  remarked  that  the 
vegetation  is  more  luxurlaet  over  the  latest  eruptive  rocks,  basalt  and  rhyoLite, 
than  in  the  surrounding  districts, 

Hotes  on  Iceland'— The  expedition  referred  to  in  vol.  2%  p.  326,  has  returned 
to  Denmark,  having  surveyed  about  450  square  miles  of  the  most  dil^cult 
country  in  the  island.  The  Hvannadalsnukr,  in  the  Yatna-jokul,  the  highest 
point  in  Iceland,  was  found  to  have  a  height  of  6055  fest,  whereas  the  former 
triaogulation  gave  only  6427  feet.  In  another  paper  in  the  Geo^ntfink  Tidnkri/t^ 
BoL  17,  Hefte  viii.j  Prof.  Prytz  speaks  of  arboreal  vegetation  in  Iceland.  There  is 
evidence  that  the  island  was  originally  covertd  with  wood  from  the  shore  to  the 
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mouDtaios,  and  probably  the  foresU  were  compoBed  of  birch,  willow,  and  moantain 
ash,  which  are  still  found  in  small  copses,  esiiecially  the  first.  The  inhabitants 
have  cleared  the  wood  to  provide  pasture  land,  and  have  used  it  to  make 
charcoal  and  to  roof  their  houses.  The  further  the  trees  are  firom  the  villages  the 
larger  their  growth.  Captain  Carl  Byder,  in  1898,  was  the  first  to  propoee  the 
re-afibrestation  of  the  island,  and  now  an  arborioultural  society  in  Beykjavik  is 
laying  out  plantations,  and  the  agricultural  society  of  Iceland  is  promoting  the 
establishment  of  arboricultural  societies  throughout  the  country.  Dr.  Thoroddsen 
discusses  in  Ymer^  Haft  i,  1904,  the  question  of  a  post-glacial  land  connection 
between  Iceland  and  the  Fasroes,  which  has  been  assumed  by  botanists  to  account 
for  the  vegetation  of  the  island.  At  the  beginning  of  the  Miocene  period  land 
certainly  extended  over  the  Atlantic  from  Scotland  across  the  Fsoroes  and 
Iceland  to  the  east  coast  of  Greenland,  but  subsequentiy  sank,  and  the  island, 
much  larger  at  the  beginning  of  the  Pliocene,  gradually  sank,  and  its  present 
hydrographic  system  was  formed.  The  dolerite  streams  ejected  at  the  end  of 
the  period  simply  adapted  themselves  to  the  valley  system  already  developed. 
The  hypothesis  of  a  post-glacial  land  connection  involves  an  elevation  of  about 
380  fathoms,  which  would  have  turned  the  North  sea  and  Baltic  into  dry  land. 
It  may,  however,  be  maintained  that  Iceland  and  the  submarine  ridge  rose,  while 
other  areas  remained  undisturbed,  but  the  absence  of  reptiles,  batrachians,  and 
all  the  higher  mammals  is  opposed  to  this  view,  which,  moreover,  is  unsupported 
by  geological  evidence. 


Physical  History  of  the  Kishon  and  Jordan  Valleys.— Prof.  Bonney 
gives  a  note  in  the  OeologuxU  Magazine  for  December,  1904,  on  the  mode  of  origin 
of  the  present  features  of  the  Eishon  valley  and  adjoining  districts  in  Palestine, 
which  presents  a  somewhat  difficult  problem.  A  broad  trench,  he  points  out,  has 
been  cut  in  the  limestone  highlands  of  Palestine  to  a  depth  of  1000  feet,  and  is  now 
occupied  by  the  plains  of  Acre  and  Esdraelon,  the  latter  branching  eastward  into 
two  armp,  separated  by  Jebel  Duhy  or  little  Hermon,  but  maintaining  their  trench- 
like form,  and  cutting  through  the  limestone  isthmus  which  must  once  have  united 
Samaria  and  Galileo.  This  trench  is  obviously  a  river- valley,  but  it  is  on  much 
too  large  a  scale  to  have  been  excavated  by  the  present  Eishon  system.  Such  a 
task  seems  to  necessitate  not  only  a  heavier  rainfall,  but  also  a  much  larger 
drainage  area  than  now  exists.  The  trench  is  obviously  a  beheaded  valley,  the  two 
streams  which  descend  to  the  Jordan  on  either  side  of  Jebel  Dahy  having  trespassed 
westward  owing  to  their  more  rapid  fall,  and  pushed  the  watershed  in  that 
direction.  Thuf>,  in  Prof.  Bonney's  opinion,  the  Eishon  valley  is  older  than  that  of 
the  Jordan,  and  still  retains  its  ancient  character  to  the  west  of  the  passes.  The 
original  stream  must  have  been  little  less  important  than  the  Jordan  itself,  and  its 
watershed  would  seem  to  have  lain  far  to  the  east  on  the  Syrian  highlands.  The 
movement  by  which  these  were  first  raised  would  thus  have  culminated  in  an  axis 
still  indicat^  by  the  headwaters  of  the  Jarmuk,  Zerka,  and  other  streams,  which 
formerly  made  their  ways,  by  a  limited  number  of  outlets,  westwards  to  the 
Mediterranean.  Prof.  Bonney  also  discusses  the  origin  of  the  Jordan  valley,  to 
which  he  considers  the  term  "  rift-valley  "  to  be  inappropriate,  and  substitutes  the 
more  suitable  term  "  trough  valley."  •    He  holds  to  the  view  that  the  watershed 

*  When  the  evidences  of  fracture  are  more  obviouB  in  the  valley-sides,  as  in  East 
Africa,  he  would  be  more  ready  to  allow  the  trm  *'  rift-valley  "  to  stand,  and  here,  it  is 
to  be  feared,  it  has  become  too  firmly  established  to  make  way  for  a  term  that  would  be 
less  liable  to  misconception.  The  origin  of  the  word  is  often  ascribed  to  Prof.  Gregory, 
but  we  believe  that  that  writer  adopted  a  term  already  in  use  locally. 
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between  the  Dead  sea  and  the  Galf  of  Akabah  is  not  an  origioal  feature,  but  that  a 
connection  between  the  two  did  exist  formerly. 

Peter  I.  Basge,  Sussian  Central  Asia.— The  latest  number  of  the  Izvestia 
of  the  Russian  Geographical  Society  (1904, 1  and  2),  which  is  only  just  now  out, 
contains  an  article  by  Lieut.-Ck)lonel  Novitskiy  about  his  exploration  of  the 
Peter  I.  range.  An  immense  area,  thickly  covered  with  snow-fields  and  glaciers, 
was  discovered  in  this  range  in  its  eastern  part,  between  the  Muk-su  and  the  upper 
course  of  the  Ehingu.  It  is  beautifully  seen  from  the  top  of  the  Ghurdanikaftan 
pass  (12,800  feet  high),  and  was  explored  by  ona  of  the  members  of  the  Lipskiy 
expedition.  The  main  result  of  these  explorations  and  the  extensive  survey  which 
was  made  is  to  fully  establish  the  fact  that  the  Peter  I.  range  is  a  south-western 
continuation  of  the  Trans- Alai  range,  and  represents,  like  this  last,  the  border  range 
of  the  great  Central  Asian  plateau. 

Horthem  Tobolsk. — The  same  number  of  the  Izvestia  contains  an  elaborate 
sketch  of  the  northern  parts  of  the  government  of  Tobolsk  and  its  inhabitants  by 
A.  A.  Dunin-Gorkavich,  who  has  spent  thirteen  years  in  this  part  of  Western 
Siberia.  This  territory,  which  covers  367,300  square  miles,  continues  to  be  repre- 
sented on  our  maps  as  a  blank,  or  as  an  immense  marsh.  It  now  appears,  from  a 
map  of  this  region,  on  a  scale  of  1 :  680,000,  which  is  given  by  the  aathor,  that 
a  wide  plateau,  which  rises  about  100  feet  or  more  above  the  general  level  of  the 
land,  covers  the  space  between  the  Ob  and  the  Irtysh  ;  the  remainder  is  occupied 
by  tundras  in  the  north,  and  forests  elsewhere — marshy  in  the  lower  parts,  and 
d^  on  the  above-mentioned  plateau.  The  population  of  this  wide  territory  is  only 
35,000  souls,  consisting  chiefly  of  Ostyaks — who  occupy,  together  with  Voguls,  the 
woody  parts  of  the  region— Samoyedes  in  the  far  north  ;  a  few  Zyrians ;  and  some 
Bussians  settled  along  the  courses  of  the  rivers.  We  find  in  the  same  number 
papers  on  the  water  reservoirs  of  the  upper  Volga,  by  I.  Y.  Bashmakin  ;  on  pen- 
dulum observations  in  the  Urals,  by  D.  I.  Dubyago ;  and  on  astronomical  work  in 
the  same  region,  by  K  Saveliefif. 

Franoe  and  Siam. — The  treaty  between  France  and  Slam,  which  has  been 
the  subject  of  so  much  discussion  during  the  past  three  years,  was  at  last  rtitified 
in  its  amended  form  at  the  close  of  last  year.  It  will  be  remembered  that  a  first 
treaty  was  signed  in  October,  1902,  but  that  the  outcry  raised  against  its  pro- 
visions by  the  French  colonial  party  was  such  that  it  was  withdrawn  by  the 
French  government  without  being  presented  for  ratification.  A  new  treaty  was 
negotiated,  and  this  was  signed  on  February  13,  1904,  its  general  provisions  being 
noted  in  the  Journal  for  the  following  May  (vol.  23,  p.  684).  On  June  29, 1904, 
a  further  convention  was  signed,  by  which  the  original  treaty  was  once  more 
modified  in  certain  directions.  The  most  important  provision  is  that  by  which  the 
frontier  between  the  Tonle  Sap  (great  lake)  and  the  Gulf  of  Siam  is  laid  down. 
The  line  follows  a  number  of  small  rivers  and,  finally,  a  chain  of  mountains  running 
down  to  the  sea  at  Cape  Lem-ling,  the  result  being  to  supply  a  natural  frontier, 
and  to  give  to  France  the  port  of  Erat  and  the  adjoining  territory  on  the  south. 
Another  provision  of  the  supplementary  convention  rectifies  the  frontier  of  the 
protected  state  of  Luang  Prabang,  to  which  Siam  makes  over  small  areas  both  in 
the  south  and  north.  The  terms  of  this  convention  are  printed  at  length  in  the 
Bevue  Fran^aise  for  January,  1905.  The  tenitory  yielded  up  by  Siam  to  France 
in  the  Erat  district  was  formally  handed  over  during  the  last  days  of  1904,  and 
eight  days  later  the  Siamese  territory  of  ChantabDn,  which  has  been  occupied  by 
way  of  pledge  during  the  whole  course  of  the  dispute  between  the  two  countries, 
was  evacuated  by  the  French  troops.  A  commission  for  the  demarcation  of  the 
boundary  on  the  spot  has  already  commenced  operations  iu  the  Erat  region,  the 
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bald  of  the  French  perty  being  CommMidMit  Bernard.    The  frontier  in  the  Bmmc 
region  will  be  fixed  liter  on,  after  the  oonclosion  of  the  sammer  and  aotomn  ndny 


Korea  in  Early  ■apa.—M.  A.  Pawlowski  has  attempted  to  sketch  the 
biatory  of  the  cartography  of  Korea  in  a  paper  printed  in  the  BvUeiin  of  the  Bocbe- 
fort  Geographical  Society  (190  (,  No.  3).  The  sketch  is  fai  from  complete,  and  is 
marred  by  some  inaocoracies,  bat  a  few  points  of  interest  may  be  noted.  It  is 
somewhat  singnlsr  that  many  of  the  earliest  maps  of  the  extreme  east  of  Aaa 
show  a  peninsula  in  this  region,  though  IL  P4iwlow8ki  makes  a  very  doabtliil 
assumption  when  he  regards  this  as  poesibly  represenUng  Korea.  The  first  Tagae 
indication  of  such  a  peninsula  might,  in  fact^  be  traced  back  to  the  map  of  Mar- 
tellus  Qermanus  (about  li89X  to  which  he  makes  no  allusion.  The  uaon  pro* 
nounced  form  which  it  takes  in  the  1511  map  of  Bernardus  Sylvanus,  and  its  atlll 
greater  development  in  the  '*  Nordenskold  gores "  (to  which  also  no  reference  is 
made)  and  Bordone's  rough  map  of  1528,*  can  likewise  be  hardly  the  result  of 
definite  knowledge.  During  the  middle  of  the  sixteenth  century  the  knowledge  of 
this  region  continued  exceedingly  vague,  and  the  1570  "  Theatrum  "  of  Ortelius 
(unaccountably  ascribed  to  Mercator  in  the  article)  gave  no  indication  of  the  Korean 
peninsula,  while  Mercator  gave  the  name  to  an  island.  M.  Pawlowski  ascribes  the 
first  definite  advance  to  Linschoten,  whose  map,  he  says,  shows  the  first  proper 
appreciation  of  the  general  form  of  Korea,  though  still  leaving  the  question  of  its 
connection  with  the  continent  undecided.  It  is  not  quite  clear  in  what  direction 
Linscboten's  map  shows  much  advance  on  that  of  Mercator,  or  on  that  of  1595, 
issued  with  the  later  editions  of  Ortelius,  the  materials  for  all  these  having 
evidently  been  much  the  same.  The  1595  map,  which  embodies  the  information 
collected  down  to  thU  time  by  the  Portuguese,  was  the  work  of  **  Ludoico  Teisera." 
One  of  the  first  maps  to  show  Korea  correctly  as  a  peninsula  was  the  Hakluy  t  map 
of  1600,  but  the  old  delineation  as  an  island  was  adhered  to  in  Holland  and  else- 
where until  some  time  later.  In  later  times  a  great  improvement  was  due  to  the 
information  sent  home  by  the  French  Jesuits,  and  published  by  lyAnTiUe,  to 
which,  however,  M.  Pawlowski  devotes  little  attention,  while  giving  full  credit  to 
the  contribution  of  Strahlenberg,  in  his  large  map  of  1730.  The  work  of  La  P^rouae, 
Bronghton,  and  Kmsenstem  brings  us  down  practically  to  modern  times. 

AFEIOA. 

The  Alaxander-Oosling  Expedition.  —  We  have  received  further  news 
of  this  expedition,  dated  •*  Kadde,  Lake  Chad,  December  27,  1904  "  (cf.  Jourfwl^ 
vol.  24,  p.  581) ;  vol.  25,  p.  176).  Tbe  sad  death  of  Captain  Claude  Alexander, 
which  had  naturally  cast  a  gloom  over  the  whole  expedition,  had  occurred  on 
November  13,  at  Maifone,  whither  he  had  been  taken  on  falling  ill  with  enteric  fever. 
The  case  had  been  hopeless  from  the  first.  The  survey  party  under  his  charge  bad 
had  some  hard  times  owing  to  the  rainy  season,  difficulties  of  transport,  and  scarcity 
of  food,  but  no  efforts  were  spared  to  carry  out  the  mapping  operations  in  the  best 
way  possible.  Eventually  the  survey  was  continued  under  favourable  circum- 
stances up  to  Kuka,  a  connection  having  thus  been  made  between  Ibi  and  that 
place,  via  Bauchi  and  Gombe,by  a  line  of  latitudes  and  azimuths  up  to  the  frontier 
of  Bomu,  and  afterwards  by  a  rigorous  traverse.  Since  arriving  at  Kuka  the 
leader  and  Mr.  Talbot  had  cai-ried  out  a  trip  on  Lake  Chad,  making  a  sketch-map 


•  The  somewhat  similar  delineations  of  a  peninsula  hy  Mercator  (1538)  and  by 
Gemma  Frisius  (1551)  have  a  different  origin,  being  evidently  modifications  of  the  great 
south-eastcni  peninsula  of  earlier  maps,  itself  a  survival  of  the  Ptolemaic  influence. 
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of  the  portion  visited.  From  Lieut  Al€3tan<?er'8  acconnf,  it  apppars  that  tb©  cou- 
figuratioQ  noted  by  Frerch  officers  on  tbe  east  cm  aide  of  the  lake  extends  also  to 
ibe  Nvett,  the  whole  of  the  portion  naTigated  being  filled  with  a  network  of  islandp. 
Starting  from  Kadde,  which  ta  dose  to  the  lake  and  about  20  miles  north  of  Kuka, 
the  explorers  went  north-east  to  a  point  about  :\0  miles  due  east  of  the  mouth  of 
the  Yo  riTer,  It  had  been  impossible  to  proceed  south-east,  owing  to  the  itany 
beils  of  marshy  islands  half  under  water.  The  majority  of  these  are  from  1  to 
5  miles  in  length,  with  a  sandy,  shelly  soil.  They  are  covered  with  short  coarse 
graFs,  with  occasional  belts  of  high  reeds  or  low  bushes.  The  Maria  bushes,  of 
which  thick  belts  were  seen  fringing  the  lake-shore  south  of  Kadde,  were  not,  how- 
ever, observed  on  the  islands.  On  several  islands  collectioDS  of  low  deserted  grass 
huts  were  seen,  hut  it  was  impossible,  tbrougbout  tbe  journey,  to  get  in  touch  with 
the  Budduma,  who  always  fied  on  the  approach  of  the  white  men.  They  eeemcd 
to  poflsess  large  herds  of  cattle,  and  have  numbers  of  canoes  made  of  dried  reed- 
fetalks  tied  together  in  layers.  These  are  picturesque  in  appearacce,  being  in  shape 
like  the  Veuetian  gondola.  Soundings  were  oonBtautly  taken,  and  the  depth  uf  tbe 
lake  found  to  be  almost  uniformly  from  1  to  IJ  fo^fc,  though  between  the  Yo 
mouth  and  Kadde  it  reached  2|  to  4  feet.  The  boltom  is  shelly  and  sometimes 
firm,  but  more  usually  conaiets  of  soft  black  mud.  The  wind,  which  is  generally 
north-east,  appears  to  infiuence  the  level  greatly,  a  fall  of  10  inches  being  on  one 
occai'ion  observed  In  a  einglo  night.  Owini;  to  the  shallowness  of  the  lake  and  the 
maoy  islands,  it  was  foucd  impossible  to  take  the  expsdltion  across  to  the  Sbari 
mouth,  so  the  bulk  of  the  expedition  was  to  go  round  through  the  Kotoko  country. 
Lieut.  Alexander  hopes,  if  possible,  to  puah  oq  to  the  south-east  through  the  Uttle- 
known  region  between  the  Shari  and  upper  Nile,  returning  by  the  east  coaat.  A 
few  additional  details  are  contained  in  a  letter  from  C^piAln  Goating,  who  says  that 
the  Yo  is  a  wonderful  little  river,  being  at  high  water  at  Yo  in  December,  while  all 
the  surrounding  country  was  dry  and  burnt  up,  the  scanty  rains  having  cea^d 
ab^ut  August.  Mr.  Talbot,  whose  aid  in  the  survey  work  is  said  tj  have  been 
invaluable,  hsa  returood  honie,  briugiug  with  him  the  map  to  far  as  completed. 
Altogether  an  excellent  piece  of  work  seems  to  have  been  accomplished. 

Flint  Implements  from  the  Fayum*— Mr,  H.  W.  Seton-Karr  sends  us  a 
short  printed  description  of  the  fiint  implements  diaooverod  by  him  in  the  Fayum 
during  bis  expedition  in  October,  1^X)3.  It  includes  an  extensive  series  of  il lustra- 
tions (both  drawings  and  photographs)  of  the  principal  objects  found,  which  will 
be  useful  as  giving  a  oomprehensiTe  view  of  the  whole  collection  previous  to  itij 
distribution  among  widely  separated  museums.  The  objects  arc  found,  not  only 
along  the  border  of  the  ancient  lake,  but  on  any  ground  in  the  vicinity  where  there 
are  no  sedimentary  dep;»aits  or  super tm{x)i^ed  material  from  the  weathering  of 
clifij?,  etc.,  or  from  sand  drifl ;  provided  that  material  was  available  in  the  form  of 
flint  and  ogate  boulders,  atd  that  settlements  of  pre-historio  man  existed  in  the 
neighbourhood.  The  first  condition  is  met  on  the  summits  of  undulations  where 
the  prevailing  north  wind  keeps  the  eand  from  settling,  especially  on  the  north 
sides.  Mr.  Seton-Karr  thinks  that  imple meats  of  many  different  epochs  are  mixed 
up  on  the  surface  of  the  Fayum  deiert,  and,  while  not  stating  definltety  that  any 
are  of  Palaeolithic  age,  holds  that  man  existed  here  duriog  the  glacial  epochs. 
Among  the  implements  not  figured  are  some  mca!ing*atones  or  corn^griadcfs,  and 
a  series  supposed  to  be  Bah-scaling  knives,  representing  a  type  peculiar  to  the 
Fayum,  which  has  been  placed  in  its  entirety  'm  the  Cairo  Museum.  The  objects 
j  fipnired  include  arrow  and  lance  heads,  aaws,  borers,  knives,  axe-heads,  as  well  as 
I  many  of  uncertain  use ;  aome  crescent-shaped,  others  apparently  to  serve  as  adzes, 
I       etc.^  etc    Some  of  the  types  appear  to  be  unique. 
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Voithtni  Temtoriei  of  tha  Ooli  Cotst— The  nport  of  LMiit.-Gyli«l  A. 
Morns  oo  the  Xartbflni  Temtorics  of  the  Gold  GoMt  for  1903  (GoksU  B^nrt% 
Annosl  Xo.  429)  ibowi  thai  tbe  ganenl  eondhiaii  of  the  pfoleetonte  is  m$Mr 
Uctarj.  A  itation  wm  etUbliihed  t  Mig>  in  Joneb  19C2,  md  hM  lad  to  •  y««> 
ifkfloz  of  tnde  and  to  a  ooosiderablo  iacnaie  in  the  caraTan  tax.  Thm  geoefal 
health  of  Earopeana  in  the  protectorate  is  0ood,  the  dimata  of  the  KovtiierB 
Temtoriei,  in  Colonel  Morria'e  opinion,  being  much  foperior  to  that  cf  die  eoaai, 
Sabga  b  apparently  the  meet  onhealthj,  while  Gambi|^  has  the  bealthlwut  raeoi6. 
Considerable  progress  has  been  made  during  the  jear  in  mapping  the  pratoetanta. 
The  greater  portion  of  the  Kintampo  district  has  been  drrtched,  aa  mil  aa  Ae 
eoontry  extending  from  Gambaga  neirly  40milcs  to  thesonth and  wesi;  die  Boiih- 
western  portions  of  tbe  Black  Yolta  district  lying  between  \(f  and  11''  K.  lai., 
and  r  and  2^  45'  W.  long. ;  and  the  TolU  from  Yeji  to  Woyima.  SkeCdiea  en 
a  large  scale  have  also  been  made  of  the  enTirons  of  Gambaga»  Salag^  Wa»  and 
KiLtunpo,  to  a  ndios  of  fire  miles.  The  protectorate  appears  suitable,  boih  aa  to 
soil  and  climate,  for  the  cnltiTation  of  cotton,  and  tbe  soccess  of  thia  oommodity 
as  an  article  of  export  seems  to  nudnly  depend  on  tbe  facilities  of  tranapott ;  the 
best  districts,  therefore,  for  growing  cotton  wonld  be  in  the  immediate  Ticiiiitj  of 
the  Volta  riTer.  The  cost  of  trsnsport  has  been  connderaUy  redaoed  ainoa  tha 
openiDg  of  the  Yolta  BiTer  Transport  Strrice,  but  is  still  very  high«  Tivo  new 
roads  have  been  completed — the  permanent  road  between  Osmbaga  and  Salaga 
via  Patenga  and  Khobia,  150  miles  long  and  16  feet  wide,  and  a  road  firona  Wa  to 
Oambsgs,  joining  the  old  main  road  from  Gambaga  at  Bimbs. 

Bailwayi  in  Britilh  Wert  Afriea.— A  Bloebook  issued  in  December,  1904, 
reports  that  there  were  then  in  full  working  order  135  miles  of  railwaj  (2  feci 
6  iocbes  gaoge)  in  Sierra  Leone,  and  87  still  in  course  of  constmction ;  125  miles 
(3  feet  6  inches  gauge)  completed  in  Lagoe ;  and  170  completed  in  the  Gold  Coast, 
making  altogether  430  mfles  completed  in  tbe  three  colonies.  In  the  case  of  all 
three  railways  the  construction  has  been  carried  out  tentatiToly  bj  aactfona^  a 
policy  framed  with  a  riew  to  the  general  interest  of  each  colony  rather  titan  to 
rapidity  of  construction.  The  difficulties  of  railway  construction  in  Weei  Africa 
include  the  wsnt  of  landing  facilities,  sickness  of  the  staff;  exoeaaiTe  rminUI, 
obstruction  caused  by  tbe  dense  tro|ncal  forest,  and  the  necessity  of  carrying  on 
the  entire  work  and  conveying  all  tbe  materials  from  one  base.  In  Sierra  Leone, 
the  first  32  miles  of  line  running  eastwards  from  Freetown  to  Songo  Town  was 
completed  in  December,  1898 ;  tbe  next  23  to  Rotifunk  in  Msrch,  1900 ;  the  next 
80  to  Bo  in  October,  1902;  while  of  the  87  miles  of  the  Bo-Baiima  section,  61  i 
were  completed  in  February,  1904.  A  local  line  to  meet  the  needs  of  officiala 
residing  on  the  salubrious  heights  above  Freetown,  and  necessitating  steep  gradienta 
(1 :  23)  for  a  large  part  of  the  route,  wss  completed  and  opened  on  March.  1,  1904. 
Iq  Lsgos  the  railway  line  of  125  miles,  from  Lagos  Town  to  Ibadan,  haa  been  in 
miming  since  December,  1900.  It  includes  the  Denton  Bsilway  Bridge  from  Iddo 
island  to  the  mainland.  A  short  branch,  1\  miles  long,  from  Aro  acroea  Ogun 
river  to  the  gates  of  Abeokuts,  has  also  been  constructed.  The  brid^  acroea  tbe 
Ogun  is  549  feet  loog.  The  GK)ld  Coast  line,  from  Sekondi  to  Kumam,  waa 
completed  in  September,  1903. 

Snireys  in  South  Africa. — The  report  of  the  astronomer  at  the  Gape  for 
1903  aonouDces  the  completion  of  the  field-work  aud  computations  relatire  to  the 
survey  of  the  Anglo-German  boondary  of  South-West  Africa,  while  the  reduction 
of  the  geodetic  survey  of  Southern  Rhodesia  is  also  complete-l.  Operations  in 
connection  with  the  measurement  of  the  arc  along  the  30th  meridian  from  tbe 
Zambesi  to  Lake  Tanganyika,  under  the  direction  of  Dr.  Rubin,  were  in  progress 
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durlDg  the  year,  but  o»iDg  tograBS  fires  little  could  be  done  beyond  reconnaiBgaDce, 
beaconiog,  and  astronomical  obflerration.  A  site  for  a  base  line  was  selected  on  a 
plain  alongside  the  river  Loangwa,  near  its  intersection  with  the  15th  parallel 
of  latitude.  Under  the  superintendence  of  Colonel  Morris,  geodetic  operations  in 
the  Transvaal  and  Orange  River  Colony  commenced  in  January,  1903.  This 
survey  will  embrace  the  following  series:  Newcastle  (Natal)  to  the  Limpopo 
(along  the  30th  meridian),  415  miles;  Limpopo  to  Ottosboop,  230  miles;  Belfast 
to  Ottosboop,  240  miles;  Newcastle  to  Christiana,  220  miles;  Ottosboop  to 
Kimberley,  245  miles ;  Pretoria  to  Cala  (through  Krooostad),  405  miles ;  Hope- 
town  to  Natal  (through  Wepener),  320  miles;  Newcastle  along  28th  parallel 
to  the  sea,  140  miles  ; — the  whole  representing  a  chain  of  triangulation  of  approxi- 
mately 2215  miles.  As  a  result  of  Lord  Milner's  endeavours  for  the  creation  of  a 
topographic  survey  of  British  Africa  Eouth  of  the  Zambezi,  we  learn  that  the 
Transvaal  and  Orange  River  colonies  have  provided  an  organization  sufficient  to 
complete  the  principal  tiiangulation  of  these  colonies  in  three  or  four  years,  and 
to  make  connection  with  the  systems  of  principal  triangulation  in  the  Cape  Colony 
and  Natal.  It  is  also  proposed  to  carry  out  the  triangulation  through  Basutoland 
and  the  portion  of  Zululand  annexed  to  Natal,  the  cost  to  be  defrayed  by  the 
Governments  concerned.  Thus,  it  is  shown,  the  whole  of  British  South  Africa, 
with  the  exception  of  Bechuanaland,  will  be  on  an  equality  in  the  matter  of 
furvey,  should  the  Government  of  Rhodesia  agree  to  the  connection  of  Gwelo  with 
the  Geodetic  system  south  of  the  Limpopo. 

The  Madagascar  Eailway. — With  a  view  to  celebrating  the  inauguration, 
on  November  1  last,  of  the  opening  of  the  first  102  kilometres  (63  miles),  between 
Brickaville  and  Fanovana,  of  the  railway  which,  when  completed,  will  connect  the 
port  of  Tamatave  with  the  capital  of  Madagascar,  the  Bevue  de  Madagascar 
(6*  Anne9,  No.  12)  devotes  some  fifcy  pages  to  a  congidoration  of  the  whole  line, 
that  still  in  construction  as  well  as  that  opened,  and  gives  an  interesting  running 
description,  geographical  and  geological,  of  the  country  the  line  passes  through. 
Leaving  Tamatave,  a  short  coast  railway  runs  to  Ivondro.  Thence  the  route  runs 
■oath,  through  coast  lakes  by  a  canal  to  Brickaville,  at  the  confluence  of  the 
Yohitra  and  the  Ibnga-Ronga,  0  miles  in  a  bee-line  from  the  coast.  Two  years 
ago  a  village  of  twenty  huts,  Brickaville  has  now,  besides  its  station,  a  hotel-buffet 
with  twenty  rooms  for  travellers  and  two  wings  for  accommodation  of  soldiery 
en  route.  Thence  the  railway  skirts  the  Yohitra,  traversing  flat  lands  abounding 
in  bananas,  ravenalas,  and  mangoes.  Sixteen  kilometres  from  Brickaville  the  line 
reaches  the  station  Aniverane,  the  capital  of  a  district  where  are  quartered  the 
railway  management  and  principal  c Sices,  houses  for  the  staff,  stores,  engine  sheds, 
repuring  shops,  coal,  water-supply,  etc.  Thence  the  railway  bends  west,  still 
following  the  river  and  penetrating  a  rugged  region,  such  as  is  characteristic  of 
many  parts  of  the  island.  The  first  rapids  are  seen  between  the  18th  and  19th 
mile.  At  Fanosana  (28  miles)  the  line  leaves  the  Yohitra  to  traverse  a  valley  and 
strike  the  chain  of  Vonga-Vonga,  which  it  penetrates  by  a  tunnel  of  over  800  yards. 
The  bed  of  the  river  to  which,  at  32  miles,  it  returns,  becomes  more  rugged,  the 
vegetation  thinner,  and  the  scenery  wilder.  This  bed  it  ascends,  now  closely 
edging  the  river,  and  now  boring  its  way  among  isolated  hills.  At  51  i  miles  the 
line  finally  leaves  the  Yohitra.  It  was  at  Fanovana,  the  present  terminus  of  the 
line,  that  the  banquet  of  inauguration  was  held.  Trains  leave  Brickaville  every 
Wednesday  and  Saturday ;  a  first- class  ticket  costing  40.80  fr.,  a  second  half 
that  price. 

Haw  Arrangement  with  Italy  respecting  East  Africa.~By  a  convention 
between  Qreat  Britain  and  Italy,  signed  on  January  13  last,  a  small  piece  of 
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territoiy  has  been  made  over  to  liaJy  immediately  nortb  of  KUmaji},  tbe  motive 
being  to  give  to  the  eoutbem  part  of  It&liaa  Somalilaod  a  better  outlet  than  it  has 
bitherto  posEessed.  A  strip  of  knd  connecting  the  port  with  tbe  trade  route  to 
Lugb,  on  tbe  Jub  river,  has  at  the  same  time  been  leased  to  Italy.  Sovereign 
righta  have  also  been  acquired  by  tbe  latter  over  tbe  portion  of  tbe  coast  hitherto 
held  by  a  ninety-nine  years'  lease  from  the  sultan  of  Zftnaiban  This  territory, 
which  has  hitherto  been  administered  by  a  chartered  company,  will  in  future 
dejjend  directly  on  the  Qoveroment, 

Tbe  ITaambara  Railway*— This  railway  in  German  East  Africa,  which 
halted  so  long  at  its  first  terminus  at  Korogwe,  is  now  being  carried  further  into 
the  interior,  and  has  reached  Mcmbo^  some  30  miles  north-west  of  the  former 
place^  the  new  section  being  formally  opened  on  February  VJ,  The  Deitt^cheM 
KotonialhJaft  for  March  1,  which  supplies  this  infonnatioo,  gives  a  map  Bbowiog 
the  ronte  of  the  railway  from  tbe  port  of  Tanga  to  Mombov  Between  Korogw© 
and  this  place  it  skirts  the  western  side  of  the  Usambara  highlands. 


AVIBICJL 
Two  Kew  Canadian  Provincas-— A  bill  authorizing  the  creation  of  two  m 
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provinces  in  Central  Canada  was  introduced  on  February  21  before  tbe  Canad^ 
legislature.  According  to  its  provi^^ions^  tbe  provinces  will  be  named  Saskatchewan 
and  Alberta,  but  the  limits  will  be  considerably  wider  than  those  hitberto  assigned 
to  the  territorial  divisions  of  those  names,  Assiniboia  and  Athabasca,  aa  well  as  a 
portion  of  the  north-west  territory^  being  apparently  absorbed  into  the  new  pro- 
vinces, which  will,  together,  extend  from  Manitoba  to  the  Rooky  mountains,  and 
from  the  United  States  frontier  to  the  00  th  parallel.  This  vast  area  will  be  divided 
into  two  almost  equal  parts,  each  with  an  area  of  about  225,000  square  miles. 
Each  proviocc  will  have  a  legialative  assembly  of  twenty-five  members^  and  the 
capital  of  Bsskatchewan  will  be  Regina,  that  of  Alberta  being  temporarily  locati^d 
at  Edmonton  until  a  fical  decision  is  arrived  at  by  the  legislature.  It  is  hinted 
that  the  provinces  of  Qiiebec»  Ontario,  aod  Manitoba  may  all  be  extended  north- 
ward to  the  shores  of  Hudson  bay.  The  date  proposed  for  the  creation  of  the 
new  provinces  is  July  1  of  this  year. 

The  Glaciers  of  Alaaka.— Prof.  George  Davidson  baa  carried  out  an  interest* 
ing  study  of  the  glaciers  of  Alaska,  as  shown  on  Huesian  charts  or  mentioned  in  tbe 
narratives  of  early  explorersi,  with  a  view  to  elucidating  their  subsequent  move- 
ments of  advance  or  retreat  by  comparison  with  the  statementa  of  recent 
authorities.  Of  the  Ilusalan  charts  thofio  of  Tebeokof  (1852)  are  of  course  the 
most  important,  though  themselves  based  largely  upon  the  aurveya  of  Vancouver 
and  others,  and  they  have  been  taken  by  Prof,  Davidson  as  the  basis  for  his  study. 
The  earlier  travellers  include  (besides  Vancouver)  La  Pu  rouse,  Malaapina,  W  hid  bey, 
Belcher,  Llitke,  etc. ;  while  from  more  modern  times  the  writer  has  studied  the 
works  of  Blake  (1863),  Mair  (187l>  and  after),  Abercrombie  (1884,  1898X  I^^d 
(1890).  Russell  (1891  and  later),  Klotz  (18D3-94),  the  Harriman  Expedition  (1899), 
and  several  others.  He  finds  that  the  glaciers  shown  by  Tebenkof  on  his  cbarta 
number  thirty  in  all,  while  those  for  which  there  is  no  Russian  authority  number 
about  one  hundred.  The  former  are  eo  characteristically  shown  that  there  is  no 
poflsibilily  of  miireading  them.  Beginning  from  the  Aleutian  islands  in  the  west. 
Prof.  Davidson  takes  the  whole  series  of  glaciers  in  order,  describing  eaoh  in  turn 
as  observed  by  its  chief  investigators.  He  has  also  drawn  a  useful  series  of  eleven 
charts^  on  which  he  has  shown  both  the  original  Eussian  deliDeatton  and  important 
recent  changes.  Some  of  the  most  in te resting;  of  these  are  to  be  seen  at  the  head  of 
Yakutat  biy,  where  Malaspioa's  chart  of  1791  (reproduced  by  Dr.  Davidson)  shows 
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tbd  icd  ifl  reachiDg  weU  belaw  the  termination  of  DleetiGbaiitmeiit  bay  (wMch  it 
therehre  completely  masked),  while  at  the  present  day  the  open  water  ex  be  d  da  so 
f&T  up  that  some  of  the  brancheB  of  the  original  glacier  are  now  quite  independeot^ 
as  shown  by  recent  Canadian  recoanaiaeances.  SummlDg  op^  Prof,  Bavidsoo  ahowg 
that  there  eeemt  to  have  been  a  general  recesaioo  of  the  glaciera  through  the 
Aleutian  lalandp,  the  Feniasula  of  Alaska,  and  from  Cook's  inlet  to  FortlaDd 
canal,  except  where  they  come  directly  or  almost  directly  upon  the  broad  ocean. 
Evidences  of  advance  are  ehowo,  amoog  others,  by  the  Malaapina  gl^ier,  which  has 
filled  and  obliterated  the  icy  bay  of  Vancouver  and  Tebenkof ;  hy  the  glaciera  of 
Lituya  bay,  which  have  ahortened  the  deep  arms  described  by  La  Perouae ;  and  by 
the  La  Perouae  glacier  upon  the  ocean  sbore.  It  is,  however,  in  this  very  region  of 
advance  that  the  ice  has  retreated,  as  above  mentioned,  from  the  head  of  Yakutat 
hmy.  In  conclusion  the  writer  urges  the  importance  of  syatematic  observations  on 
the  climatology  of  ihe  whole  region  in  question,  at  well  chosen  stations. 

Borne  Btmctire  in  the  Sierra  Nevada.— In  the  January  number  of  the 
Sirrra  Club  Bufhdu  there  appears  an  article  by  Mr.  G.  K,  Gilbert  (originally 
printed  in  the  linUrtin.  of  the  Geological  Society  of  America  for  February  10, 
1&04)  on  the  dome*like  forma  which  characterize  so  many  of  the  summits  in  the 
granite  areas  of  the  Sierra  Nevada,  Discussiog  the  two  theories  according  to  which 
aach  forms  are  due,  (I)  to  original  structure,  antedating  the  sculpture  of  ihe  country 
and  determiniag  the  peculiarities  of  form ;  (2)  to  some  reaction  from  the  surface, 
which  induced  the  observed  structure  subsequently  to  the  origination  of  the  form ; 
he  finds  that  Ihe  latter  explanation  fits  in  better  than  the  f(.^rmcr  with  the  facts  of 
the  case.  The  dome-structure  is  not  found  in  rock  which  is  divided  by  systems  of 
parallel  plane  joints,  for  in  large  areaa  where  the  granite  is  so  divided  into  anguTar 
blocks  the  domes  are  not  met  with.  On  the  other  hand,  where  there  is  but  a 
aingte  set  of  dt vision-planes,  and  where  diaintegration  is  therefore  retarded,  the 
granite  masses  stand  out  aa  prominent  dome-shaped  hill?.  The  structure  resembles 
the  exfoliation  caused  by  the  effecte  of  expansion  or  contraction,  such  as,  e^g.^  are 
produced  by  a  forest  fire,  or  by  the  cooling  of  a  lava-stream,  and  it  is  expansion 
that  seems  tbe  more  probable  cause  in  the  case  of  the  dome?.  It  may,  Mr.  Gilbert 
thinks,  be  the  result  of  dilatation  followiDg  on  the  unloading  of  a  deep  cover  of 
older  rock.  The  rounded  form  of  the  domes  tends  to  become  more  and  more 
pronounced  as  each  succesaivo  layer  is  removed,  the  departares  from  strict 
parallelism  between  the  surfaces  of  partition  being  such  as  to  reduce  or  omit 
angles  and  otber  features  of  irregularity,  ao  that  the  inner  partiags  reflect  only  the 
general  features  of  the  external  sculpture.  In  opposition  to  tbese  forces,  corraaion  h 
haa  worked  aUo  io  this  region^  and  one  of  its  most  conspicuous  traces  is  to  be  seen  H 
in  the  mountain  known  as  Half- Dome,  the  base  of  which  was  sapped  by  glacial 
corrasion,  and  a  part  of  the  mountain  isa^  thereupon  sheared  iff  by  gravity,  leaviog 
a  flat  verticxd  face,  in  which  the  **  dome-alructure ''  waa  afterwards  developed,  the 
parti Dga  being  here  plane,  and  aimulating  ordinary  joints. 

AirSTEALASIA  AKB   FAOIFIC   IILAKB8. 

Flora  of  the  iBlands  south  of  Hew  Zealand.— The  flora  of  the  small 
islanda  dotted  over  the  ocean  to  the  south  of  Now  Zealand  (Auckland,  Campbell, 
Antipodes,  Bounty,  etc.)  presents  some  interesting  problems  in  connection  with 
the  subject  of  the  diatiibution  of  plants  over  the  aoutbern  part  of  the  south  era 
hemisphere.  These  Salaods,  while  showing  many  floral  affioities  with  New  Zealatd, 
have  this  iu  common  with  the  rest  of  the  ring  of  amall  islauds  which  encirciea  the 
globe  in  these  latitudes,  that  they  ooatain  an  element  to  which  the  name  "  Fupgiau  '^ 
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bat  been  given  by  botABiBts,  Our  knowledge  of  the  flora  of  iheia  isl«iids  (to  wbidi 
one  of  the  earlieet  and  most  important  oontribatione  was  made  l^  Sir  Joseph 
Hooker  during  the  Boss  Antarctic  expedition)  has  lately  been  extended  by  the 
researches  of  Dr.  L.  Ckwkayne,  who,  in  1903,  visited  most  of  the  groups  on  board 
the  Einemoa,  one  of  the  boats  sent  periodically  by  the  New  Zealand  Qovemment 
in  search  of  possible  castaways.  His  visit  was  of  interest  from  the  faet  that  it  was 
made  in  winter,  while  all  previous  botanical  observations  had  been  made  in  spring 
or  summer.  The  results  obtained  are  communicated  at  length  in  vol.  86  of  the 
Tiunsactiom  and  Proceedings  of  the  New  Zealand  Institute  (Wellington,  1904). 
Dr.  Cockayne  gives  a  sketch  of  the  geology,  climate,  etc.,  of  all  the  islands  visited, 
and  treats  at  length  of  the  principal  plant-formations  represented  in  each,  oonelnding 
with  some  interestlDg  general  remarks  on  the  history  and  affinities  of  the  flora  as  a 
whole,  and  the  modifications  to  which  it  has  or  is  likely  to  be  subject  throng|h 
external  agencies.  The  general  character  of  the  climate  of  all  the  islands  seems  to 
be  marked  by  cloudy  skies,  frequent  showers,  a  mild  temperature  in  winter,  but  a 
cool  Bunmier,  with,  finally,  furious  gales  and  squalls  with  hail  or  sleet,  of  the  effect 
of  which  the  aborescent  flora  bears  abundant  evidence.  One  of  the  moat  remark- 
able of  the  formations  represented  is  the  "  Bata-forest "  of  the  Auckland  gnmp,  in 
which  Metrosideros  lucida  is  the  dominant  tree.  It  forms  a  belt,  sometimes  of 
great  luxuriance,  round  a  large  part  of  the  coasts.  The  physiognomy  and  interior 
contents  of  this  forest  are  the  resultant  of  two  opposing  factors,  the  one  tending 
to  produce  a  xerophytic,  the  other  a  hygrophytic  flora.  From  its  moisture  and 
equable  nature  the  climate  would  be  an  ideal  rain-forest  one,  but  as  opposing 
factors  we  have  the  low  summer  temperature  and  the  furious  winds.  These  last 
have  led  the  trees  to  form  a  dense  flat  roof  of  foliage,  with  a  luxuriant  lateral 
growth  of  the  branches,  and  beneath  this  canopy  the  hygrophytic  factors  can 
exercise  full  sway,  as  shown  by  the  abundance  of  filmly  ferns,  liverworts,  etc. 
Another  type  of  forest  is  that  of  Olearia  LyaUii,  which  occurs  locally  only,  bat 
grows  with  great  luxuriance,  so  that  there  seems  no  reason  why  it  should  not  be 
the  dominant  forest  of  the  southern  islands.  Possibly  the  case  is  one  where  a  very 
slight  change  of  conditions  has  caused  an  older  formation  to  be  ousted  by  a  newer 
one.  As  regards  the  eflect  which  introduced  animals  have  had  on  the  flora,  this  ia 
principally  to  be  observed  in  Campbell's  island,  where  sheep-farming  is  now  an 
accomplished  fiEU^t.  Taken  as  a  whole,  the  flora  consists  of  the  following  elements : 
Of  the  flowering  plants,  39  per  cent,  are  endemic ;  18*8  per  cent.  Fuegian  (in- 
cluding 5  per  cent,  which  do  not  extend  to  New  Zealand) ;  and  42  per  cent.* 
New  Zealand,  excluding  those  also  Fuegian.  Of  the  plants  which  extend  to  New 
Zealand,  nearly  half  are  mountain  plants,  while  the  remainder  includes  plants  of  a 
forest  which  ascends  to  the  sub-alpine  region,  or  grows  under  more  or  less  alpine 
conditions.  The  presence  of  the  Fuegian  element  is,  in  Dr.  Cockayne's  opinion, 
rather  to  be  explained  as  due  to  former  land  connections  than  to  the  agency  of 
birds,  winds,  currents,  etc.,  and  this  is  borne  out  by  the  occurrence  of  the  Rata 
forest — a  distinct  plant- formation  such  as  might  be  found  in  many  parts  of  the 
south  island  of  New  Zealand. 

A  Magnetic  Survey  of  the  North  Paciflc— Prof.  L.  A.  Bauer  contributes 
to  Nature  of  February  23  last  some  account  of  a  magnetic  survey  of  the  North 
Pacific  ocean  to  be  commenced  during  the  present  year  under  the  auspices  of  the 
Carnegie  Institution,  which  has  made  an  initial  allotment  of  $20,000  to  cover  the 
firbt  year's  expenses.  Prof.  Bauer  points  out  the  reasons  which  make  such  a 
survey  eminently  desirable,  and   quotes  the  opinions   of   Captain    Creak,    Prof. 

*  Dr.  Cockayne's  figure  is  431  in  this  case,  but  this  is  a  miscalculation. 
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Scbuster.  And  Mr.  0.  H.  Tittmann,  in  fnvour  of  the  Inception  of  the  work.  Our 
knowledge  of  the  distribution  of  the  magnetic  forces  over  the  oceanic  areas — ^that  is, 
over  the  greater  portion  of  the  Earth's  surface — is  extremely  defective,  the  existing 
charts  depending — apart  from  comparatively  few  and  isolated  data— on  observations 
made  on  islands  or  idong  the  coasts,  which  are  liable  to  be  affected  by  local  dis- 
turbances. The  plan  of  the  survey  has  been  worked  ont  by  Mr.  Q.  W.  Littlehales, 
and  involves  the  purchase  of  a  wood-built,  non-magnetic  sailing  vessel  of  about 
600  tons  displacement,  which,  starting  from  San  Francisco,  shall  pursue  a  spiral 
oourse  of  about  70,000  nautical  miles,  embracing  eventually  the  entire  North 
Pacific  ocean.  The  coarse,  which  has  been  chosen  so  that  the  best  advantage  may 
be  taken  of  meteorological  and  other  factors,  will  lead  in  succession  through  each 
of  the  five-degree  quadrangles  in  which  valuea  of  the  three  magnetic  elements  will 
need  to  be  obtained ;  the  first  circuit  leading  round  the  periphery  of  the  North 
Atlantic  vid  the  (Galapagos,  Philippines,  and  Japan,  while  the  second  will  lead 
through  the  series  of  quadrangles  lying  next  on  the  mid-ocean  side  of  that  pre- 
viously traversed,  and  so  on.  The  region  contains  sufficient  magnetic  observatories 
to  supply  the  necessary  corrections  for  reducing  the  observed  magnetic  elements  to 
a  common  epoch,  continuous  records  being  available  from  Sitka,  Mexico,  Honolulu, 
Manila,  Shanghai,  and  Tokio,  while  it  is  hoped  that  there  may  soon  be  another 
raoh  in  or  near  California,  and  that  the  German  station  in  Samoa  will  be  main- 
tained during  the  course  of  the  survey.  It  is  thought  that  opportunity  will  be 
ailbrded  by  the  survey  of  studying  the  effect  of  the  configuration  of  land  and  water 
upon  the  distribution  of  the  magnetic  forces,  as  it  is  to  be  expected  that  distortions 
and  anomalies  will  be  revealed  in  the  neighbourhood  of  islands  and  coasts.  The 
first  circuit  will  be  particularly  interesting  from  this  point  of  view.  It  is  hoped 
that  three  years  will  suffice  for  the  entire  work  of  obFcrvation  and  reduction,  and 
that  similar  work  may  be  in  time  undertaken  for  other  oceanic  areas. 

POLAR  RXGIOn. 

Tile  French  Antarctic  Expedition.— Dr.  Charcot's  expedition,  to  the 
expected  return  of  which  reference  was  made  in  our  last  number,  arrived  in  safety 
at  Puerto  Madryn,  in  the  Cbubut  territory  of  Patagonia,  on  March  4,  and  any 
uneasiness  that  may  have  been  felt  owing  to  the  return  of  the  Argentine  gunboat 
Uruguay  without  tidings  of  the  party  has  therefore  been  quickly  allayed.  As  we 
pointed  out,  however,  in  referring  to  the  report  of  the  TJruguay*s  commander,  the 
failure  to  find  traces  of  the  expedition  in  the  latitude  reached  by  that  vessel  gave 
really  no  ground  for  alarm.  A  telegram  has  been  received  in  Paris  giving  a  few 
details  as  to  Dr.  Charcot's  experiences,  which  are  reproduced  in  the  February 
number  of  La  Oeographie,  The  Fran^ais  wintered  at  Wandel  island,  at  the 
scuthem  extremity  of  Gerlache  (formerly  Belgica)  strait,  in  65^  S.  Thence  an 
expedition  to  the  south  settled  the  question  of  Bismarck  strait,  the  western  end 
of  which  was  discovered  by  Dallmann  in  1874,  but  the  exact  character  of  which 
had  been  hitherto  in  doubt,  as  its  communication  with  the  sea  on  the  eastern  side 
of  Graham  Land  had  not  previously  been  demonstrated.  The  French  expedition 
has  also  laid  down  the  contours  of  the  west  coast  of  Graham  Land,  landings  being 
effected  at  Eeveral  points,  and  of  the  **  Palmer  archipelago,"  by  which  Dr.  Charcot 
seems  to  understand  the  islands  separated  by  Gerlache  strait  from  the  main  land- 
mass.  It  also  pushed  south-west  within  sight  of  Alexander  I.  Land,  bat  the 
impenetrable  ice-pack  prevented  it  being  reached.  On  the  coast  of  Graham  Land 
the  Frangais  ran  aground  and  sprung  a  serious  leak,  but  this  danger  was  happily 
overcome.  The  expedition  appears  to  have  made  some  useful  additions  to  our 
knowledge  of  these  southern  regions. 
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GOIBAL. 

An  Interefting  Chronometer.— Through  the  kindnees  of  the  Secretary  of 
State  for  India,  the  Sooiety  has  recently  reoeiTed  an  interesting  addition  to  iti 
collection  of  relics  of  early  explorations.  This  consists  of  a  ship's  chronometer, 
which  was  used  by  Captain  J.  Parry  on  board  H.llS  Heda  on  his  voyage  in  the 
Arctic  Regions  for  the  discovery  of  the  Nortb-West  Passage  in  1824,  and  whidi 
was  subsequently  used  on  board  H.M.S.  Volas^  during  her  voyage  round  the  world, 
1826-29.  Previous  to  being  taken  over  by  Captain  Parry,  the  chronometer  hsd, 
in  the  same  year,  gained  the  first  prise  at  (Greenwich,  its  variation  for  a  period  of 
twelve  months  being  only  1*11  second.  During  both  the  voyages  referred  to  iti 
performance  was  such  as  to  merit  the  unqualified  praise  of  the  captains  and  officers 
of  both  ships.  The  chronometer  has  lately  been  deposited  in  the  Indian  (Govern- 
ment Stores  Depo^  and  the  Secretary  of  State,  thinking  it  would  be  of  interest 
to  our  Society,  has  kindly  given  permission  to  have  it  handed  over  to  us. 

Oeography  at  Cambridge.-~The  new  regulations  proposed  by  the  Board  of 
Geographic^  Studies  at  Cambridge,  and  recently  adopted  by  the  Senate,  mark 
an  important  step  forward  in  the  cause  of  geographical  education  in  thia  country. 
The  regulations  have  to  do,  firstly,  with  the  Special  Examination  in  geography  fat 
the  ordinary  B.A.  degree,  which  will  in  future  be  held  twice  a  year,  like  others  of 
the  undivided  Special  Examinations  ;  and,  secondly,  with  the  Examination  for  the 
newly  instituted  Diploma  in  Geography.  The  first-named  will  be  both  in  writing, 
and  oral  and  practical,  and  will  have  reference  to  the  following  subjects :  PbysiGs], 
Historical  aod  Political,  and  Economic  Geography,  and  Cartography,  with  (u 
voluntary  subjects)  the  History  of  Geographical  Discovery  and  the  Elements  of 
Ethnology ;  eix  papers,  one  for  each  of  these  subjects,  being  set  The  examination 
for  the  Diploma  in  Geography  will  be  in  two  parts.  Part  i.  being  identical  with  the 
Special  Examination,  while  candidates  who  have  passed  the  examination  under  the 
one  name  will  be  held  to  have  passed  also  under  the  other.  Part  ii.,  which  can  only 
be  taken  by  those  who  have  already  satisfied  the  examiners  in  part  i.»  includes 
subjects  which  are  to  be  treated  in  an  advanced  and  comprehensive  manner.  They 
will  be :  (a)  Regional  Geography,  (()  Surveying  and  Mapping,  (c)  Geomorphology, 
(J)  Oceanography  and  Climatology,  (c)  History  of  Geography,  (/)  Anthropo- 
geography.  Of  these  all  candidates  will  be  required  to  take  (a)  and  Q>\  together 
with  two  at  least  of  the  remainder.  The  range  and  contents  of  the  six  subjects 
have  been  subsequently  defined  by  the  Board.  There  Ip,  naturally,  a  certain  amount 
of  overlapping  between  some  of  the  subjects,  Regional  Geography  being  the  most 
comprehensive,  and  having  to  do  with  portions  at  least  of  several  of  the  other  more 
special  subjects.  The  first  examination  under  the  new  scheme  will  be  held  in  the 
Easter  Term  of  the  present  year. 

The  Oxford  School  of  Geography  in  1904.~The  attendance  of  atudents 
duriog  the  three  terms  in  1904  has  been  117,  141,  and  146  respectively,  as  against 
137,  104,  and  115  in  1903.  A  large  proportion  of  the  students  still  attended  the 
Reader's  lectures  only,  but  the  number  of  those  receiviog  practical  instruction  row 
from  three  in  the  Hilary  term  to  eight  in  the  Michaelmas,  which  is  a  satisfactory 
feature.  Several  graduates  were  students  of  the  school,  which  was  attended  also 
by  visitors  from  the  United  States,  Germany,  Italy,  and  Egypt.  The  scholarship 
for  1904-5  was  awarded  to  W.  J.  Barton,  b.a.,  Scholar  of  New  College ;  and  the 
diploma  was  gained  by  Miss  M.  E.  MacMunn.  The  equipment  continues  to  be 
improved  by  purchases  and  gifts,  and  the  collection  of  large-scale  maps  of  Central 
Europe  and  the  British  Isles  is  an  extensive  one.  At  the  Vacation  course,  held 
from  August  'Z  to  IG,  thirty  students  attended. 
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The  Fonrteenth  Congress  of  Orientalists.— As  already  annonnced  {Journal, 
▼ol.  88,  p.  792)  this  Congress  will  meet  at  Algiers  at  Easter  of  this  year.  A  circular 
has  been  issued,  giving  practical  information  as  to  hotels  and  lodgings  (of  which  a 
good  supply  is  available),  and  as  to  the  days  of  sailiog  of  various  lines  of  steamers 
mnd  the  rates  of  reduction  allowed.  The  titles  of  communications  intended  for 
reading  at  the  Congress  will  be  received  up  to  the  day  before  the  opening  meeting. 


OBITUARY. 


The  Earl  of  Sonthesk. 

The  death  occurred  on  February  22  last,  of  the  Right  Hod.  the  Earl  of  Southesk, 
K.T.,  who  had  been  a  Fellow  of  our  Society  since  1860.  The  deceased  peer,  who 
was  bom  in  1827,  was  eldest  son  of  the  late  Sir  James  Carnegie,  whom  he  succeeded 
as  sixth  baronet  of  Pitbarrow  in  1849,  having  previously  served  successfully  in  the 
Gordon  Highlanders  and  the  Grenadier  Guards.  In  1855  he  succeeded  in  estab- 
lishing his  claim  to  the  Earldom  of  Southesk,  which  had  been  forfeited  by  the  fifth 
«arl  for  the  part  which  he  took  in  the  rebellion  of  1715.  Lord  Southesk  was  well 
known  to  geographers  for  his  extensive  travels  in  the  north-west  of  North  America 
nearly  half  a  century  ago,  duiing  which  he  traversed  some  of  the  wildest  and  least- 
known  portions  of  the  Rocky  mountains,  about  the  sources  of  the  Athabasca  and 
Saskatchewan  (cf.  Journal,  vol.  18,-  p.  546).  He  described  these  travels  in  an 
interesting  work  entitled  '  Saskatchewan  and  the  Rocky  Mountains,'  published  in 
1875.  His  youngest  eon  was  the  late  Hon.  David  Carnegie,  whose  excellent  work 
in  Australia  and  Nigeria  is  well  known  to  readers  of  the  Journal, 


Stephen  William  Silver. 

With  sincere  regret  we  have  to  record  the  death  of  Mr.  S.  W.  Silver,  one  of 
the  Society  *s  oldest  and  most  esteemed  Fellows,  who  died  at  his  country  seat, 
Letcomb  Manor,  Wantage,  on  the  7ih  Inst. 

Until  about  a  month  ago,  our  old  friend  and  associate  was  travelling  regularly 
to  London  to  attend  his  various  Board  meetings,  and  his  health  seemed  to  indicate 
that  he  would  continue  with  us  some  years  longer.  In  February  he  caught  cold 
on  the  lungs,  and  was  confined  to  his  house  at  York  Gate  for  two  or  three  weeks. 
A  man  full  of  energy,  he  apparently  made  a  quick  recovery,  was  permitted  to 
return  to  Letcomb,  but  had  a  relapse,  and  passed  away,  after  a  few  days'  illnesF, 
at  the  ripe  age  of  eighty-five. 

Bom  in  London  in  1819,  Mr.  Silver  succeeded,  in  18^6,  to  the  management  of 
the  export  and  banking  business  founded  by  his  father,  a  business  having  its  agents 
and  correspondents  in  all  parts  of  the  world.  S.  W.  Silver  &  Co.*s  monthly 
Circular  soon  merged  itself  into  an  Emigrant's  Guide;  that  in  time  expanded  into 
a  Series  of  Handbooks  to  each  group  of  colonies  in  Australasia,  Canada,  South 
Africa,  and  the  West  Indies ;  while  to  these  publications  was  added  the  fortnightly, 
afterwards  weekly  newspaper,  the  Colonies  and  India,  now  extinct. 

After  his  retirement  from  the  City  business,  Mr.  Silver  continued  for  many 
years  chairman  of  the  India-rubber  and  Telegraph  Company,  having  its  works  at 
SilvertowD.     He  was  also  a  director  of  the  London  Life  Association,  a  Past-Master 
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of  the  Ironmongen^  Company,  and  a  Deputy-Lieutenant  of  the  City  of  London ; 
QoYemoT  of  St.  Thomas's,  St  Bartholomew's,  and  Bridewell  Hospitals ;  Fellow  of 
the  Linnnan,  Botanic,  Zoological,  Colonial,  and  Bible  Societies,  as  well  as  the 
Geographical :  in  all  he  took  a  very  actiTe  interest. 

Elected  a  Fellow  of  our  Society  forty-six  years  asi;o,  it  was  not  long  before  he 
was  sitting  at  the  Council  table  with  Sir  Henry  Rawlinson,  Lord  Houghton, 
Admiral  McClintock,  Prof.  Huxley,  Clements  Markbam,  Sir  Bartle  Frere,  and  other 
noblemen  and  gentlemen,  Sir  Roderick  Murchison  presiding.  He  was  again  and 
again  re-elected  to  the  Council,  for  his  business  experience  was  invaluable,  par- 
ticularly in  matters  of  finance.  He  also  served  on  the  Library  and  Reception 
Committees. 

Without  any  pretence  as  a  scientific  geographer,  Mr.  Silver  was  yet  well 
informed  upon  the  progress  and  results  of  modem  exploration.  Few  men  coold 
follow  the  course  of  a  traveller  more  intelligently ;  indeed,  he  was  minutely 
acquainted  with  the  routes  of  African  explorers,  and  intimate  with  Livingstone  and 
Mofifat,  Burton  and  Speke,  Baker  and  Consul  Petherick,  Cameron,  Holub,  Selous, 
Thomson,  and  many  more.  One  was  always  certain  of  meeting  visitors  from 
different  parts  of  the  world  at  his  table,  either  at  bis  club  or  at  his  town  house, 
York  Gate ;  a  favoured  few  were  made  welcome  at  the  **  Bsnham?,"  Letcomb, 
where  Mr.  Silver  was  long  privileged  to  exercise  the  influential  position  of  a  '*  lord 
of  the  manor."  To  not  a  few  travellers  he  gave  useful  advice,  and  where  necessary 
extended  a  helping  hand.  Joseph  Thomson,  returning  home  in  a  dying  condition, 
spent  bis  last  days  at  York  Gate.  There  Mr.  Silver  had  collected  his  valuable 
geographical  and  colonial  library,  which  was  always  accessible  to  visitors  and 
searchers.  He  considered  himself  amply  repaid  by  the  use  young  students  made 
of  the  collection,  and  was  more  than  gratified  when  the  printed  catalogue  found  its 
way  into  some  of  the  principal  libraries  as  a  work  of  reference. 

Modest  and  unassuming,  and  unostentatious  in  all  his  doings — it  was  only 
upon  very  rare  occasions  that  his  voice  was  heard — Mr.  Silver  took  a  personal 
interest  in  the  welfare  of  every  one  with  whom  he  associated.  He  will  be  missed 
far  beyond  his  own  immediate  circle  of  friends,  which  is  a  very  large  one,  and 
remembered  for  bis  kindly  and  agreeable  manner  by  all  who  came  in  contact  with 
biro. 

E.  A.  P. 


Gabriel  James  Horrison. 


In  Mr.  Gabriel  J.  Morrison,  h.i.cb.)  m.i.e.e.,  who  died  in  London  on  February  11, 
at  the  age  of  sixty-four,  the  Society  lost  a  member  who  throughout  his  life  had 
taken  a  keen  interest  in  geography,  and  a  part,  and  that  sometimes  a  leading  part, 
in  several  of  the  enterprises  in  the  latter  part  of  the  last  century,  which  were  the 
initial  stages  towards  the  development  of  new  fields  of  science  and  of  commercial 
activity. 

In  1856-57,  while  attending  the  class  of  natural  philosophy  at  Glasgow 
University,  under  Prof.  Thomson  (now  Lord  Kelvin),  he  devoted  himself  to  the 
study  of  electricity,  and  to  experiments  in  conductivity,  insulation,  etc.,  and  early, 
in  1858,  when  only  eighteen  years  of  age,  was  asked  by  Prof.  Thomson  to  assist  in 
electrical  experiments,  and,  if  necessary,  in  the  laying  of  the  Atlantic  cable.  This 
led  to  bis  sharing  in  all  the  adventures  which  attended  that  enterprise  in  1858, 
and  after  the  connection  between  England  and  Newfoundland  had  been  established, 
he  remained  at  the  western  station  until  the  fading  life  of  the  cable  expired  in  a 
last  message  from  Mr.  Morrison  to  Prof.  Thomson. 
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On  his  return  to  Scotland  he  was  priocipally  engaged  in  railway  engineering. 
In  1863  he  joined  the  staff  of  Mr.  (afterwards  Sir  James)  Brownleee,  and  after 
acting  as  resident  engineer  on  several  railroads  and  public  works,  and  preparing 
surveys  of  other  railways  both  at  home  and  abroad,  left  for  Ghioa  as  engineer-in- 
charge  of  the  raibroad  from  Shanghai  to  Woosung,  which  it  was  expected  would 
pave  the  way  for  the  early  extension  of  railroads  throughout  the  country.  The 
railroad  was  begun  and  completed  in  1876,  but  encountered  official  opposition, 
and,  after  being  sold  to  the  Chinese  Government,  was  torn  up  the  following  year. 

Mr.  Morrison  stayed  on  in  China  in  the  vain  hope  that  the  attitude  of  the 
Chinese  (Government  towards  railway  extension  would  change,  and  while  practising 
as  a  civil  engineer  in  Shanghai  made  many  journeys  in  the  country,  surveying  routes 
which  were  likely  to  be  adopted.  The  most  notable  of  these  was  in  1878,  through 
the  province  of  Hunan,  which  was  at  that  time  intensely  hostile  to  foreigners. 
His  experience  there  was  most  trying,  but,  in  spite  of  being  hooted  from  place 
to  place,  he  travelled  almost  the  whole  distance  on  foot,  in  order  to  be  able  to 
conduct  a  rough  survey. 

But  his  connection  with  the  Shanghai -Woosung  railway  was  fatal  to  his 
employment  in  any  similar  enterprise  favoured  by  the  Government,  though  his 
advice  in  other  matters,  such  as  the  closing  of  the  breach  in  the  Yellow  river  in. 
1888,  was  sought  by  Li  Hung  Chang.  On  this  matter  it  is  worth  recording 
that  he  stated  that  the  native  methods  had  best  be  persevered  in,  and  his  opioion 
was  justified  by  their  success. 

About  1880  he  travelled  in  Cambodia,  where  he  had  an  interesting  interview 
with  the  king.  And  in  1883  he  made  several  visits  to  Korea,  which  at  that  time- 
had  not  yet  been  opened  to  foreigners,  with  a  view  to  ascertaining  its  mineral 
resources,  and  the  first  foreign  mining  enterprise  in  that  country  was  started  in 
consequeoce  of  his  investigations.  In  1889  he  travelled  in  Tonquin  to  examine 
some  coal-mines. 

After  leaving  Shanghai  in  1902,  he  was  associated  with  Sir  J.  Wolfe  Barry  as 
consulting  engineer  of  the  Shanghai-Nanking  railway,  which  is  now  in  course 
of  construction,  and  thus  before  he  died  had  at  last  the  satisfaction  of  partici- 
pating in  the  development  of  the  enterprise  which  he  so  long  had  at  heart. 

A  paper  by  him  on  "  Journeys  in  the  Interior  of  China  "  Mras  read  before  the 
Society  in  1880.  Besides  this  he  wrote  numerous  papers,  e.g,  "  A  Visit  to  and 
Description  of  the  Island  of  Formosa,"  "  Inland  Communications  in  China," 
•*  Breach  in  the  Embankment  of  the  Yellow  River,"  "  Engineering  in  China,"  *'  A 
Trip  to  Cores,''  *'  Journeys  from  Hankow  to  Canton  and  from  Chinkiang  to 
Tientsin,"  which  for  the  most  part  are  to  be  found  in  the  Proceedings  of  the 
Institute  of  Civil  Engineers  or  in  the  local  press  of  Shanghai.  A  paper  on  "  Great 
Qrde  Sailing,"  read  before  the  British  Association  at  Belfast,  was  afterwards 
expanded  by  him  in  his '  Maps :  their  Uses  and  Construction,*  published  by  Stanford. 
This  work  was  extended,  and  considerably  improved  in  the  second  edition,  which 
appeared  in  1902,  and  is  now  one  of  the  most  useful  elementary  text-books  on  the 
sabject. 

Mr.  Morrison  took  an  active  part  in  the  public  life  at  Shanghai,  where  his 
services  as  colonel  of  the  volunteer  corps,  and  as  municipal  councillor,  provoked 
a  very  hearty  manifestation  of  esteem  on  his  departure  in  1902. 

He  was  elected  a  Fellow  of  the  H.G.S.  in  1881,  a  member  of  the  Institute  of 
Civil  Engineers  in  1874,  received  the  Watt  Medal  (1876),  and  was  elected  a  member 
of  the  Institute  of  Electrical  Engineers  in  1884.  He  was  also  elected  first  president 
of  the  Society  of  Engineers  and  Architects  in  Shanghai,  1901. 

W.  R.  C. 

2x2 


468  OOBRKSPOKDINCK. 

Prof.  Bdurd  Biohtor. 
Qeography  has  sustuned  a  severe  loss  by  the  death,  on  Febroary  6  last,  of  Prof. 
£.  Richter,  of  Graz,  one  of  the  best  Oontinental  authorities  on  the  Alpa  and  their 
glaciers,  the  scientific  study  of  which  was  greatly  furthered  by  hit  work  and 
influence.  This  was,  however,  but  a  port  of  liis  many-sided  oontributloiia  to 
geographical  science,  one  of  his  moat  striking  characteristics  being  the  breadth  of 
his  outlook,  which  enabled  him  to  give  dae  weight  alike  to  the  physical  and  to  the 
historical  sides  of  geography,  much  of  his  most  important  work  being  oonoerned 
with  the  latter.  Bom  in  1846,  Richter  became  in  time  professor  at  the 
''Gymnasium'*  at  Silzburg,  where  his  first  opportunities  of  studying  the  alpine 
glaciers  were  gained,  their  outcome  being  his  first  published  work  entitled  '  Die 
Gletscher  der  Ostalpen '  (1888).  Another  important  field  to  which  his  eneigioB  were 
afterwards  devoted  was  that  of  limnology,  in  which  he  did  much  to  improre 
our  knowledge,  especially  as  regards  the  lakes  of  the  eastern  Alps.  To  him  was  due 
the  firat  clear  recognition  of  the  strongly  marked  dividing-line  between  the  warm 
surface  water  and  colder  bottom  water  of  many  lakes,  and  the  term  **  Sprungschioht,'* 
now  generally  used  in  Germany  to  denote  the  level  at  which  this  &11  occurs,  was 
originated  by  him.  Among  the  results  of  his  investigations  in  this  field  may  be 
mentioned  his  '  Seenstudien '  (1897),  which  formed  a  commentary  on  the  second 
part  of  the  '  Oesterreichisohen  Seenatlas.'  Other  important  works  were  his  large 
work  in  three  volumes  entitled  'Die  Erschliessung  der  Ostalpen'  (1893-1894), 
and  his  study  of  the  morphology  of  the  Alpine  peaks  published  in  1901  as  a  supple- 
mentary number  of  FetermaniiB  Mitteilungen,  From  1895  onwards  he  had  worked 
energetically  on  the  great  *' Geschichtlichen  Atlas  der  Oesterreichisohen  Alpen- 
l&nder,"  undertaken  by  the  Vienna  Academy  of  Sciences  at  his  instigation.  He 
unfortunately  did  not  live  long  enough  to  see  the  firat  instalment  of  this  work  in 
print,  though  the  manuscript  was  practically  ready  at  the  time  of  his  death. 


The  Rev.  S.  L.  Graham  Sandberg. 

Mr.  Graham  Sandberg,  whose  death  on  March  2  we  regret  to  record,  was  a  well* 
known  authority  on  Tibetan  questions,  with  which  his  knowledge  of  the  Tibetan 
language  made  him  exceptionally  competent  to  deal.  Only  in  1902  he  had  acted 
as  joint  editor  of  the  great  Tibetan-English  Dictionary  compiled  by  Sarat  Chandra 
Das  for  the  Indian  Government,  and  still  more  recently  he  had  brought  out  a 
useful  summary  of  the  history  of  Tibetan  exploration,  in  which  he  always  took  a 
great  interest.  Before  the  late  expedition  to  Lhasa  was  decided  on,  he  had  given 
much  care  to  the  collection  of  information  as  to  routes  to  that  city,  publishing  the 
results  in  1901.    Mr.  Sandberg  was  a  senior  chaplain  on  the  Bengal  establishment. 


CORRESPONDENCE. 

Protection  from  Snow-glare. 

In  Dr.  Hunter  Workman's  interesting  paper  published  in  the  March  number  of 
the  Geographical  Journal,  he  speaks  of  various  devices  for  mitigating  the  effects  of 
reflected  heat  from  snowfields  on  the  skin.  It  may  interest  him  to  hear  that  I 
have  tried  a  mask  made  of  yellow  muslin  for  the  purpose,  and  fourd  it  worse  than 
useless. 


MKETINOS  OF  THS  ROTAL  GE06RAPHI0AL  SOdETT,  SESSION  1904-1005.    469 

The  people  of  Ghitral  and  Wasliigim,  when  taking  their  women  on  a  journey, 
cover  their  faces  with  a  preparation  of  clarified  butter  and  burnt  horn,  with  the 
idea  of  preserving  their  complexions,  and  they  say  it  is  very  effective.  Another 
alleged  reason  for  this  practice  is,  that  it  was  originated  by  an  edict  made  by  a 
former  Mehtar,  in  consequence  of  the  loose  state  of  the  morals  of  the  country,  the 
motive  being  that  women  would  thereby  be  rendered  the  reverse  of  attractive 
when  they  went  in  public. 

As  the  faces  of  little  children  are  aUo  anointed  in  the  same  way  when  exposed 
to  the  suD,  it  seems  likely  that  the  first  reason  given  is  the  tme  one. 

R.  L.  Kknniok,  Major. 

Bournemouth,  March  11, 1905. 


Botany  of  Orinnell  Land. 

Oarrablagh,  Portsalon,  Oo.  Donegal. 

I  have  just  finished  reading  Otto  Sverdrup's  *  New  Land,'  I  find  on  page 
470,  vol.  2,  mention  of  my  name  ("  the  aforesaid  Mr.  Hart ")  in  connection  with 
botanical  collections  in  the  neighbourhood  of  Hayes  sound  (Grinnell  Land)  in 
1875.  He  says,  **  From  his  list  must  therefore  be  excluded  "  (naming  five  or  six 
species),  several  plants  which  he,  Herman  G.  Simons,  did  not  observe.  It  is  a 
very  unsafe  thing  to  exclude  plants  from  a  previous  observer's  list  because  one 
fails  to  find  tbem.  Two  at  least  of  those  he  mentions  are  the  same  as  he  records 
under  more  recent  nomenclature  (the  Arctic  poppy,  and  one  of  the  most  disputed 
Drabas).  Under  the  same  category  may  be  placed  a  third,  Cerastium  latifoUum, 
Another  is  Fedicularis  flammea,  in  which  there  is  no  mistake ;  but  these  species 
of  semi-parasitic  plants  are  most  uncertain  in  their  appearances.  Oarex  rigida  is 
MBuredly  correct — a  very  familiar  species  to  me.  And  my  Potentilla  anserina 
was  not  recorded  by  me  from  the  district  he  speaks  of  (not  north  of  Cape  Sabine). 
There  remains  only  Fedicularis  lapponica,  which,  as  being  a  critical  and  interest- 
ing plant,  I  selected  for  further  inquiry.  I  wrote  to  Kew,  where  my  collections 
are  chiefly  to  be  found,  at  the  Herbarium.  Mr.  Hemsley  courteously  replied  that 
specimens  of  Fedicularis  lapponicOy  from  Dobbins  biy,  are  amongst  my  collec- 
tions in  that  repository.  I  have  no  time  to  pursue  the  subject  further,  nor  do  I 
feel  justified  in  wasting  that  (more  precious  still)  of  the  keepers  of  Kew  and  other 
Herbaria  by  further  inquiries. 

H.  C.  Hart. 

P.S. — I  do  not  think  any  other  portions  of  this  most  interesting  record  of 
travels  and  endurance  call  for  remark  at  my  hand,  but  it  is  a  blot  on  its  pages  to 
find  the  familiar  musk-ox  given  a  new,  unsoitable,  and  evanescent  name. 


MEETINGS  OF  THE  ROTAL  GEOGRAPHICAL  SOCIETT, 
SESSION  1904-1905. 

Seventh  Meeting^  February  27,   1905. — Sir  Clements  Markham,   K.G.B., 
President,  in  the  Chair. 

Elections. — OaJbrid  Aarons ;  Captain  Jas.  Alex.  Stewart  BcUmain  (15th  King's 
Hussars) ;  Major  A.  P.  Blenkinsop,  B.A.M,C. ;  John  Henry  Close;  Lieut,  Hector 
James  Doveion^  LA. ;  Fro/.  Chas.  Bedway  Dryer,  M.A.,  M.D. ;  Walter  Douglas 
El  win ;  F.  W.  English ;  Bev.  John  Hedley ;  Major  M.  L.  Hornby,  D.8. 0. ;  Captain 
C.  A.  M.  Howard;  D.  H.  I.anglands ;  John  Theobald  Leonard;  William  James 
Myatt;  A.  H  Qlendower  Newcomen ;  Captain  A,  H,  Ollivant,  B.O.A. ;  John  T. 
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Petro ;  Captain  C,  MacL  Ritchie,  R.A.;  Lieut.  John  Maitland  Salmond  {Lanctuter 
Befft.);  Bans  Sauer ;  Robert  Scott;  Major-Oeneral  E.  J.  E.  Swayne^  C.B.; 
Captain  F.  0,  Turner,  R.E. ;  Brevet-Major  Oeo,  Oreville  Woods,  R.A. 

The  Aktabctio  Medal. 

The  Pbesidekt  :  Before  asking  GaptMn  Scott  to  read  his  paper^  it  will  be  my 
pleasure  to  (leliver  to  him  the  special  Gold  Medal  which  has  been  struck  in  hk 
honour  by  the  order  of  the  Council,  for  it  was  only  a  dummy  that  we  were  able  to 
give  him  at  the  reception  at  the  Albert  Hall.  The  real  medal  is  now  finiahed,  and 
it  is  presented  to  him  by  the  Council  as  mementos  of  their  appreciation,  their 
high  appreciation,  of  the  admirable  way  in  which  he  conducted  the  expedition  from 
start  to  finish,  and  of  the  appreciation  we  have  of  the  valuable  results  of  that 
expedition.     I  now  place  the  Grold  Medal  in  Captain  Scott's  hands. 

The  Council  also  resolved  to  juresent  silver  replicas  of  Captain  Scott's  medal  to 
the  officers  and  men  of  the  Discovery,  They  will  be  mementos  to  them  of  their 
commander,  to  whom  they  were  all  deeply  attached,  and  also  of  their  own  admiraUe 
work.  I  propose  to  deliver  them  to  those  who  are  present,  and  the  others  will 
be  sent. 

The  President  then  presented  the  medals  to  the  various  officers. 

Captain  Scott  :  I  must  first  of  all  thank  you,  sir,  for  the  gift  of  the  medal 
to-night.  I  hope,  sir,  that  though  the  medal  you  gave  us  before  was  a  dummy, 
you  will  appreciate  that  our  thanks  given  at  that  time  were  not  dummies,  and  that 
we  fully  appreciated  the  great  honour  that  we  had  received  from  this  Society. 
I  am  sorry  that  so  few  members  of  the  expedition  are  here  to-night  It  is  with 
regret  that  we  find  ourselves  scattered  after  having  been  so  long  together,  and  it  is 
especially  grievous  that  we  cannot  foregather  on  such  a  night  as  this,  that  all,  like 
myself,  might  have  received  this  highly  valued  rew&rd  directly  from  your  hands.. 

The  Paper  read  was : — 

*'  The  Scientific  Results  of  the  National  Antarctic  Expedition."    By  Captain  R. 

F.  Scott,  C.V.O.,  R.N. 

Eighth  {Extra)  Meeting,  March  10,  1905. — Sir  Clements  Markham,  K.aB., 
President,  in  the  Chair. 

As  a  considerable  number  of  the  Fellows  were  unable  to  obtain  admission  to 
the  meeting  on  February  18,  Sir  Frank  Younghusband  kindly  repeated  his  lecture 
on  "  The  Geographical  Results  of  the  Tibet  Mission." 

Ninth  Meeting,  March  13,  1905. — Sir   Clemjints  Markham,  k.c.b.,  Pre- 
sident, in  the  Chair. 

Elections. —  Charles  Francis  Stanhope  Bilhroxigh ;  S,  Dickson  Brown,  M.A, ; 
Lieut,  J.  Cliarteris,  B.E,;  Miles  Wilfred  Dujfflll ;  Francis  Edwards;  Arthur 
Fleet;  Frederick  Wm.  Qrantham;  CJiristoplur  Bichard  Kempster,  M.B.CS,, 
L.Ji.CP.;  Major  B,  J.  Marker ,  Coldstream  Guards,  D.S.O,;  Oeoi-ge  Frederick 
Stock;  George  I fenry  Vine;  Sir  James  Lewis  Walker,  CLE, 

HOKORABY   CORREBPONDINO   MEMBER. 

Jlis  Excellency  Dr,  Joachim  Nahuco,  Brazilian  Minister, 
The  paper  read  was : — 

"The  Anglo-German  Boundary  Expedition  in  Nigeria.'*  By  Colonel  Lou's 
Jackson,  r.k. 
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Additions  to  the  lAbrary. 

Bj  EDWABD  HXAWOOD,  M^,  LibraHan,  RQ.S. 

The  following  abbreyUtioiii  of  noons  and  the  a^jectiTei  derived  firom  them  are 
employed  to  indicate  the  loiiroe  of  articles  from  c^er  pnblloations.  Oeogiaphioal 
namea  are  in  each  ease  written  in  full : — 


▲.  s  Academy,  Aoademie,  Akademie. 

Abh.  =  Abhandlnngen. 

Au.  ^  Af^'^ft^'*!  Afinal^^  Annalen. 

B.  s  Bolletin,  BoUettino,  Boletim. 

OoL  =  Colonies. 

Oom.  =  Oommeroe. 

OL  B.  =  Comptes  Bendns. 

B.  =  Erdkonde. 

G.  =  Geography,  G^ogpraphie,  Geografla. 

Ges.  =  Gesellsohaft 

L  s=  Institute,  Institntion. 

la.  as  Isyestiya. 

J.  =  Journal. 

Jb.  =  Jahrbuch. 

k.  n.  k.  =  kaiserlioh  nnd  koniglioh. 


Ifag.  =  Magaiine. 

MenL  (M€m.)  =  Memoirs,  M6noires. 

Met  (m^L)  =  Meteorological,  eta 

P.  =  Proceedings. 

B.  =  Boyal. 

Bev.  (Biv.)  =  Beyiew,  Bevne,  Bivista. 

S.  =  Society,  Soci^t^,  Selskab. 

So.  =  Soience(B). 

Sitib.  =  Sitzungsbericht. 

T.  =  Transactions. 

Ts.  =  Tijdsohrift,  Tidskrift. 

V.  =  Verein. 

Verb.  =  Yerhandlungen. 

W.  =  Wissenschaft,  and  oomponnds. 

Z.  =  Zeitsohrift. 


M.  =  Mitteilungen.  I    Zap.  =  Zapiski. 

On  account  of  the  ambis^ty  of  the  words  oetavo,  quarto^  etc.,  the  sise  of  books  in 
tiie  list  below  is  denoted  by  Vie  length  and  breadth  of  the  oover  in  inches  to  the  nearest 
hftlf-inoh.    The  sise  of  the  JowmeU  is  10  x  6}. 

A  seleetion  of  the  works  in  this  list  wiU  be  notieed  elsewhere  in  the  **  Jonnud." 

IVBOPI. 

Alps— Glaciers.  C.  Rd.  189  (1904) :  1049-1051.  Jacob  and  Flnsin. 

La  crue  glaciaire  de  la  fio  du  XIX'  si^clo  et  les  differents  facteurs  qui  ont  d^ter* 
min^  lea  anomalies  de  cctte  crue  dans  le  massif  du  Pelvoux.  Note  de  C.  Jacob  et 
G.  Flusin. 

Balkan  Peninsula.  Meyer. 

Meyers  Reisebiicher.  Turkei,  Bom'anien,  Serbien,  Bulgarien.  Sechste  Auflage. 
Leipzig?  und  Wien  :  Bibliographisches  Institut,  1902.  Size  6}  x  4),  pp.  xii.  and 
384.    Majps^  Flam,  and  JUtutrations.    Price  7.50m. 

Benmark.  LKffler. 

D'anemarka  Natur  und  Volk.     Eine  geograpbische   Monographio.     Von  Dr.  E. 
Loflaer.     Kopenhagen :   Lehmann  &  Stages  Verlag,  1905.     Size  9x6},  pp.  118. 
Maps  and  Illustrations.     Presented  by  the  Author. 
A  good  general  picture  of  Denmark,  the  FaDroes,  and  Iceland. 

Beandinavia.  Bain. 

Scandinavia,  a  Political  History  of  Denmark,  Norway,  and  Sweden  from  1513  to 
1900.     By  B.  N.  Bain.    Cambridge :  The  UniverHlty  Press,  1905.    Size  8  X  ^ 
pp.  viii.  and  460.    3[aps.     Price  Is.  Qd.    Presented  by  the  Publishers, 
The  author  holds  that  *'  the  political  history  of  Scandinavia  is  the  history  of  the 
frustration  of  a  great  Baltic  Empire."    The  main  object  which  he  has  set  before  him  is 
**  to  describe  the  rise  of  the  Scandinavian  kingdoms  to  political  eminence,  and  their 
corresponding  influence  on  European  politics  generally.''    There  are  maps  illustrating 
political  boundaries  at  various  dates,  and  the  gradual  encroachment  of  Bussia  on 
Sweden. 

United  Kingdom — Worcestershire.  Dnignan. 

Worcestershire  Place-names.     By  W.  H.  Duignan.     London :  H.  Frowde,  1905. 

Size  8x5,  pp.  X.  and  186.    Price  68.  net.    Presented  by  the  PMisher. 

A  careful   investigation  of  the   origin  and  history  of  the  older  place-names  of 

Worcestershire,  after  the  model  of  the  same  author's  ^  Staffordshire  Place-names,* 

published  in  1902.     }k)ok8  of  the  kind,  of  which  several  have  appeared  within  the 

past  few  years,  will  materially  help  towards  the  eventual  treatment  of  the  whole 
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Bubjeot  of  British  place-namet,  for  a  oompreheniiTe  work  on  which  theiB  li  oertaialy 
room. 

ASIA. 

Alia.  aUiwtn, 

Asien.    Yon  Prof.  Dr.  Wilhelm  SieTert.  ( Allgemeine  LAnderkunde  .  .  •  heranige- 
'    geben  von  Profl  Dr.  W.  Sieven.  Zweite  .  .  .  Anflaga)  Leipng  und  Wien :  BiUio- 

graphiaobes  Inatitnt,  1904.     Siie  10  x  7,  pp.  xL  and  712.    Map$,  Plaiet,  tic. 

Price  17m. 

Like  other  yolnmes  of  the  series,  this  has  been  thoroughly  reoast  and  rerised  im 
the  second  edition.  It  supplies,  perhaps,  the  most  accurate  general  aooonnt  of  Asia 
within  the  compass  of  a  single  volume  that  has  been  published. 

Asia.  Tooisj. 

Geography  of  Asia.    By  0.  D.  Tonney,  ll.d.    London :  Macmillan  &  Ca,  1904. 

Size  11}  X  9,  pp.  76.    Maps,    Priee  2  dollar$.    PretenUd  by  ihe  PublUhen. 
The  author  is  president  of  the  Imperial  Tientsin  University,  and  has  prepared  this 
book  for  the  use  of  English-speaking  Ghineso  students.    It  shows  few  traces  of  the 
influence  of  modem  conceptions  as  to  the  scope  and  function  of  geography,  and  is  far 
too  much  a  catalogue  of  facts  witliout  due  correlation. 

Asia— Xoteorology.  Meteorciog,  Z.  21  (1904) :  502-510.  WoeilBol 

Das  sommerliche  asiatische  Luftdruck-Minimum.    Yon  A.  Woeikof. 

Central  AsU.       B.8.0.  lUdiana  6  (1904) :  451-490,  574-608, 633-671.  BrooheraL 

In  Asia  Oentralo.  Una  esplorazione  nel  Tien  Scion  Centrale  (Spedizione  del 
principe  don  S.  Borghese  nel  1900).   Per  il  Prof.  G.  Brocherel.    With  lUmtraUomB, 

Central  AsU.  Ymer  24  (1904) :  237-258.  Hadia. 

De  vetenskapliga  resultaten  af  min  sista  resa.    Af  Sven  Hedin.    Mapt, 

China.  Eoiit. 

China.  No.  5  (1904).  Report  by  Gonsul-General  Hosie  on  the  Province  of 
Ssttch'uan.  London  :  Eyre  &  Spottiswoode,  1904.  Size  18|  x  8|,  pp.  102.  Afaps. 
PHoe  U,  lOd. 

China— Hainan.  Rev.  Franfaise  29  (190^)  :  G49-656.  Sarrigay. 

Hainan  et  son  Commerce.    Par  J.  Servigny. 

Japan.  Bain. 

Japan,  nach  Beisen  und  Studien  im  Auftrage  der  Kooiglioh  Preussischen  Be- 
gicrung  dargestellt  von  J.  J.  Bein.    Erster  Band.    Natur  und  Yolk  des  Mikado- 
relchea,  Zweite  Auflagc.    Leipzig :  W.  Engelmann,  1905.    Size  10  x  6),  pp.  ziv. 
and  750.    Mapa^  Plane,  and  lUuetrations.    Presented  by  the  Author. 
This  has  been  thoroughly  revised,  and  embodies  the  results  of  recent  Japanese 

research  in  geology  and  other  branches  of  science. 

Turkey.  Aaonry. 

Le  B^veil  de  la  Nation  Arabe  dans  TAsie  Turque.  .  .  .  Par  Negib  Azoury.  Paris: 
Plon-Nourrit  et  Cie.,  [1905].  Size  71  X  5,  pp.  258.  PortraU.  Price  3.50/r. 
Presented  by  the  Auilior. 

Traces  the  recent  development  of  a  national  Arabian  party,  and  discusses  its  pro- 
bable influence  on  the  political,  reliftious,  and  economic  future  of  the  near  East.  The 
writer  points  out  that  it  is  only  by  the  help  of  Arabian  soldiers  that  the  other  popula- 
tions subject  to  the  Turks  are  kept  in  check,  and  thus  shows  the  immense  importance 
for  the  Eastern  question  of  the  possible  rise  of  an  independent  Arab  power. 

Turkey— Arabia.  Ha^i  Khan  and  Spazroy. 

With  the  Pilgrims  to  Mecca.     The  Great  Pilgrimage  of  a.h.  1319 ;  a.d.  1902.    By 
Hadji  Khan  and  W.  Sparroy.  With  an  Introduction  by  Prof.  A.  Vamb^ry.    London 
and  New  York :  J.  Lane,  1905.    Size  9x6,  pp.  3U.    Illustrations.    Price  12f.  Qd. 
net.    Presented  by  the  Publisher, 
This  book  includes  the  substance  of  a  scries  of  articles  published  in  the  Morning 
Post,  but  contains  in  addition  much  new  matter.     Prof.  Vamb^ry  considers  that  it 
supplies  the  need,  that  has  hitherto  existed,  "  of  an  account  of  the  Haj,  written  by  a 
Mohammedan  who  is  not  attracted  by  curiosity,  but  by  religious  piety,  who  had  free 
access  to  every  place,  who  is  not  hampered  by  fear  of  being  discovered  as  a  Christian, 
and  who  is,  besides,  a  shrewd  observer."    The  firet-named  author,  though  a  Musulman, 
has  had  a  thorough  JCnglish  education. 
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iJPBIOA. 

Algeria.  C.  Rd.  189  (1904) :  1285-1237.  Lamotha 

Lea  anoiennes  lignes  de  riyage  do  Sahel  d' Alger.    Note  de  M.  le  G^n^ral  de 

Lamothe. 

This  hag  been  referred  to  elsewhere  ^arUe^  p.  214). 
Algeria.  Bev.  0. 28  (1904) :  339-349.  Vonnand. 

L*£xtr6me-Sad  OranaU  (Etude  de  G^graphie  militaire).     Par  Gapitaine  R. 

Normand.    Map  atui  IUuMtraiion», 
Iritiih  Central  Afriea— Xeteorology. 


British  Gentral  Afrioa  Protectorate.  Results  of  Njrasaland  Meteorological 
Observations  for  the  year  1904.  Prepared  by  the  Scientific  Department,  Zomba. 
Biie  13|  X  8i. 

Britidi  East  Afriea.  

Africa.  No.  15  (1904).  Report  on  the  East  Africa  Protectorate  for  the  year  1903-4. 
London :  Wyman  &  Sons,  1905.     Size  13}  x  8),  pp.  50.    Price  b^d. 

British  East  Africa.  SUot. 

The  East  Africa  Protectorate.  By  Sir  C.  Eliot,  k.cm.o.  London:  E.  Arnold, 
1905.  Size  9x6,  pp.  xii.  and  334.  Ifapf  and  lUuUratioM,  Price  15«.  net.  Pre- 
eented  by  the  Publisher,    [To  be  reviewed.] 

British  East  Africa  and  Uganda.  Powell-Cotton. 

In  Unknown  Africa :  a  Narrative  of  Twenty  Months'  Travel  and  Sport  in  Un- 
known Lands  and  among  New  Tribes.  By  Major  P.  H.  G.  Powell-Cotton.  London : 
Hnrst  &  Blackett,  1904.  Size  9x6,  pp.  xziv.  and  620.  Maps  and  Hluetration$, 
Price  2\ 8.     Preeenied  by  the  PMithers.     [To  be  reviewed.] 

Bast  Africa.  SehiUings. 

Mit  Blitzlicht  and  Bilchse.    Nene  Beobacbtangen  und  Erlebnisse  in  der  Wildnis 
inmitten  der  Tierwelt  von  Aeqnatorial-Ostafrika.   Von  C.  G.  Schillings.    Zweiter 
Abdruck.    Leipzig:  R.  Yoigtlandor,  1905.    Size  10  x  7,  pp.  xvi.  and  558.    lUus- 
UratioM,     Price  14m.     Presented  by  the  Publisher , 
Contains  a  most  striking  series  of  photographs  of  living  animals  of  every  kind, 

taken  in  their  natural  surroundings.     Some  were  taken  by  night  by  the  aid  of  the 

flashlight,  and  include  several  examples  of  lions  in  the  act  of  springing  on  their  prey. 

Xgjpt.  Steindorff. 

Dorch  die  Libysche  Wiiste  zur  Amonsoase.  Yon  G.  Steindorff.  (Land  und  Leute, 
herausgegoben  von  A.  Scobel.  XIX.)  Bielefeld  und  Leipzig:  Yelhagen  &  Elasing, 

1904.  Size  10|  x  7,  pp.  164.    Map  and  lUustraiions,    Price  4m. 

Sgypt — Snei  Canal.  Ungard. 

Der    Suezkanal,  seine  Gesohichte,  seine  Bau-  nnd  YerkehrBverbaltnisse    und 
seine  militarittche  Bedeutuug.    Yon  Albert  Ungard  Edler  von  cithalom.    Wien 
nnd  Leipzig.  A.  Hartleben,  1905.   Size  ^  X  6|,  pp.  viii.  and  104.  Maps  and  Profile. 
PrieeU. 
Britroa.  Perini. 

Magg.  R.  Perini  (Gabr^Neghs).  Di  qua  dal  Mar^b  (Mar^b-mellksc*).  Firenze :  Tip. 
Ckwperativa,  1905.  Size  10  x  7,  pp.  464.  Maps,  Presented  by  the  Author. 
A  detailed  study  (intended  to  supplement  the  account  of  Werner  Munsinger)  of 
the  portion  of  Eritrea  immediately  to  the  north  of  the  March,  where  the  author  was 
ftationed  for  some  years.  There  is  also  an  introductory  chapter  dealing  in  a  general 
way  with  the  characteristics  of  this  part  of  Africa.  A  good  map  is  given,  on  the  scale 
of  1 :  500,000,  as  well  as  a  facsimile  of  the  map  (itself  mainly  bstsed  on  that  of  Ludolf ) 
given  with  Legrand's  edition  of  Lobo. 

Bkodesia.  Hall. 

Great  Zimbabwe,  Mashonaland,  Rhodesia.  An  account  of  Two  Years'  Examina- 
tion Work  in  1902-4  on  behalf  of  the  Government  of  Rhodesia.  By  R.  N.  Hall. 
With  an  Introduction  by  Prof.  A.  H.  Keane,  ll.d.  London :  Methuen  &  Co., 
[1905.]  Size  9x6,  pp.  xliv.  and  460.  Map,  Plans,  and  Illustrations.  Price  21». 
net.  Presented  by  tlie  Publishers.  [To  be  reviewed.] 
Tunis  and  Algeria.  Loth. 

Le  peuplement  Italien  en  Tunisie  et.en  Alge'rie.    Par  G.  Loth.  Paris  :  A.  Colin, 

1905.  Size  10^  X  G|,  pp.  502.  Maps  and  Illustrations.  Price  10/r.  Presented 
by  the  Publisher. 

An   inquiry  into  the  causes  and  probable  results  of  the  constantly  increasing 
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ItaliAn  immiitration   into  Algeria  and  Tunis,  which  the  author  oonaiden  ai  not 
dangeroBBto  France. 

VOXTH  AXZBIOA. 


LoQisiana  Pnrohaie  Exposition,  1901  Canada :  its  Histoarr,  Prodoctiona  and  Natoxal 
Resources.    Prepared  by  G.  Johnson,  D.aL.    Ottawa :  Ilepartment  d  Agricoltore 
of  Canada,  19(H.    Size  9  x  6,  pp.  176.    Map§  and  IUu$tratumi, 
Canada.  AppahuAia  10  (1904) :  373-383.  Tewss. 

In  the  Southern  Waputehks.    Mount  Dalv— Takskkaw  Glacier  and  Fall^Lower 
Yoho  Canyon.    By  E.  Tewes.    lUuitr. 
Vorth  Amerlea.  Baekart 

Kordamerika.    Yon  Dr.  Emil  Deckert.    (Allgemeine  Landerkunde  . . .  heransge- 
gehen  Ton  Prof.  Dr.  Wilhelm  Sievers.    Zweite  .  .  .  Auflage.)  Leipzig  nnd  Wien: 
Bibliographisohes  Institut    1904.    Size  10  x  7,  pp.  xii.  and  608.    Ifaps,  Ploles, 
dc    PHoe  16s>. 
During  the  interral  which  has  elapsed  since  the  publication  of  the  first  edition,  the 
author  has  added  eztensiyely  to  his  personal  knowledge  of  North  America,  and  has 
likewise  fully  availed  himself  of  the  abundant  material  supplied  by  the  yarioos 
Goremment  departments  in  the  United  States  and  Canada,  as  well  as  other  sonroea  of 
knowledge.    The  value  of  tbe  work  has  thus  been  greatly  enhanced. 

Vaited  SUtea— Maryland.  

Maryland  Geological  Survey,  Miocene.  Text  and  Plates.  Baltimore,  1904.  Size 
10^  X  7,  pp.  clvi  and  544.  Maps  a»d  Plate§.  Presented  by  the  Maryland  Geo- 
logical Survey. 

POLAX  sieion. 

Aataretia— Belgian  Expedition.  

The  Belgian  Antarctic  Expedition,  under  the  oommand  of  A.  de  Gerlache  de 
Gomery.    Summary  Beport  of  the  Voyage  of  the  BeJgiea  in  1897-1898-1899. 
Bnusels,  1904.     Size  11x7,  pp.  70.     Maps  and  Illustration, 
Apparently  a  translation  of  one  of  the  parts  of  the  *  Besultats  dn  Voyage  dn  8.T. 

Bdgica*  still  in  course  of  publication. 

Antarctic— Swedish  Expedition.  VordenslgSld  and  AadcrMim. 

Antarctica ;  or,  Two  Years  amongst  the  Ice  of  the  South  Pole.  By  Dr.  N.  Otto  G. 
Nordenskjold  and  Dr.  J.  G.  Ander^son.  Lcmdon :  Hurst  k  Blackett,  1905.  Size 
9)  X  6),  pp.  xviii.  and  608.  Maps  and  Illustrations.  Price  ISs.  net  Premnied  5y 
the  PuHithers.    [To  be  reviewed-J 

Spitsbergen—Historical.  Oonwaj. 

Early  Dutch  and  English  Voyages  to  Spitsbergen  in  the  Seventeenth  Century, 
including  Hessel  Gerritsz.:  'Histoiredu  pays  nomm^  Spitsberghe,*  1613,  trans- 
lated into  English,  for  the  first  time,  by  Basil  H.  Sonlsby,  of  the  British  Museum  ; 
and  Jacob  Segersz.  van  der  Brugge :  *■  Joumael  of  Dagh  Register,'  Amsterdam,  1634 ; 
translated  into  English,  for  the  first  time,  by  J.  A.  J.  de  Villiors,  of  the  British 
Museum,  etc.  Edited,  with  Introductions  and  Notes,  by  Sir  W.  Martin  Conway. 
London :  l*rinted  for  the  Haklnyt  Society,  1904.  Size  9x6,  pp.  xvi.  and  192. 
Maps,     Presented  by  the  Hakluyt  Society. 

FHT8I0AL  AVD  BIOLOeiCAL  eSOeEAPHT. 
Geology.  Branner  and  Kswsom. 

Syllabus  of  a  Course  of  I^ectures  on  Economic  Geology.  By  J.  C  Branner,  ph.d., 
and  J.  F.  Newsom.  Second  J^Idition.  Stanford  University,  11)00.  Size  9|  x  6, 
pp.  368.     Diagrams  and  Sections,    Presented  by  Dr.  J.  C.  Branner. 

Gheology.  XarrilL 

A  Treatise  on  Bocks,  Rock- weathering  and  Soils.     By  G.  P.  Merrill.    New  York : 
the  Macmillan  Company,  1904.    Size  9x6,  pp.  xx.  and  412.    Illustrations,    Price 
17*.  net.    Presented  by  the  Publishers. 
Brings  together  the  results  of  several  years'  study  of  the  phenomena  attendant 

upon   rock  degeneration  and   soil   formation,   which,  the  author   thinks,  have  been 

somewhat  neglected,  in   the  attention  given   to  the  structure  and  origin  of  rocks. 

The  subject  is  a  branch  of  geology  possessing  a   spi^^ial  interest  to  the  physical 

geographer. 
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Gladal  Bpoeh.  G.Z,  10  (1904) :  593-600.  K«jer. 

Die  Eitzeit  io  den  Tropen.    Yon  Prof.  Dr.  H.  Meyer. 
Noticed  in  the  Monthly  Record  for  March,  p.  333. 
laadMApe.  OeUde. 

Landscape  in  History,  and  other  Eflsays.    By  Sir  A.  Geikie.   London :  Macmillan 

&  Co.,  1905.    Size  9)  X  6,  pp.  viii  and  352.    Pnoe  8$.  ed.  net.    Pre$eiUed  by  tte 

Publuhen, 

A  collection  of  esBays  and  addresses  on  yarions  snbieots  connected  with  Physical 
Geog^phy  and  allied  sciences,  presenting  the  same  charm  of  thought  and  diction 
-which  characterize  the  anther's  previous  writings.  The  first  three  deal  with  Landscape 
in  its  relations  to  EUstory,  the  Imagination  and  Literature.  Others  deal  with  the 
origin  of  the  Scenery  of  Britain,  the  Huttonian  Theory,  Geological  time,  etc. 
MagnoUc  DeeHnatUm.     Deutaeh.  G.  Blatter  27  (1904) :  158-^175.  Wolkenhaner. 

War  die  magnetische  Deklioation  Tor  Kolumbus  erster  Beise  nach  Amerika  tat* 

lAchlich  nnl^kannt  ?    Yon  Dr.  A.  Wolkenhaner. 

AVTHBOPOnonAFHT  AVB  HI8TOBI0AL   OBOeBAFHT. 
Aathropogeography— Man  and  Weather.  Dexter. 

Weather  Inflnences.  An  Empirical  Study  of  the  Mental  and  Physiological  effects 
of  definite  Meteorological  Conditions.  By  E.  G.  Dexter,  fh.d.  With  Introduction 
by  Cleveland  Abbe,  ll.d.  New  York :  the  Macmillan  Co. ;  London :  Macmillan 
&  Co.  1904.  Size  9x0,  pp.  xxxii.  and  286.  Diagram:  Pruented  by  the 
PMitiherB. 

Ristorieal— Early  Travels.  Porehas. 

Hakluytus  Posthumus  or  Purchas  His  Pilgrimes  Contayning  a  History  of  the 
World  in  Sea  Yoyages  and  Lande  Travells  by  Englishmen  and  others.  By 
Samuel  Purchas,  b.d.  YoIs.  i.  and  ii.  Glasgow:  J.  MacLebose  &  Sons,  1905. 
Size  9x6,  pp.  (vol.  i.)  1.  and  504 ;  (vol.  ii.)  xvi.  and  550.  Map  and  Portraits. 
Price  12«.  64.  net  per  volume.     Presented  by  the  Pvhlithers. 

The  first  two  volumes  of  a  reprint  of  Purchas,  produced  in  the  same  fine  style  as 
the  same  publishers'  edition  of  Hakluyt.  It  is  not  quite  easy  to  see  the  motive  for 
issuing  the  two  series  in  precisely  the  same  binding,  a  practice  which,  in  the  eyes  of 
many,  swamps  the  individuality  of  the  separate  works,  but  it  is  probably  a  concession 
to  popular  taste.  All  the  original  maps  and  plates  will  be  reproduced,  though,  curiously 
enough,  there  is  nothing  to  show  the  unlearned  (in  the  case  of  most  of  the  plates)  that 
they  are  taken  from  Purchas. 

BIOGBAFHT. 

Xiographioal  Dietionary.  Foggendorff. 

Biograpbisch-Literarisches  Handworterbuch  zur  Geschichte  der  Exacten  Wissen- 
schaften  .  .  .  gesammelt  voo  J.  C.  Poggendorff.     4  vols.     (Dritter  Band  (1858 
bis  1883),  herausgegeben  von  Dr.  B.  W.  Feddersen  und  Prof.  Dr.  A.  J.  von 
Oettingen.)    Leipzig :  J.  A.  Barth,  1863-1904.    Size  10  x  6|,  pp.  (vol.  i.)  viiL  and 
1584  cols.:  (vol.  ii.)  1468  cols.;  (vol.  iii.)  viii.  and  1496  pp.;  (vol.  iv.)  xii.  and 
1718  pp. 
This  invaluable  work  of  reference  has,  after  an  interval  of  twenty  years,  been  once 
more  brought  up  to  date  by  the  issue  of  a  fourtli  volume  comprising  the  period  1883- 
1904.    Although  here  and  there  omissions'^  are  noticeable,  the    laborious  work  of 
compilation  seems  on  the  whole  to  have  been  carried  out  with  great  thoroughness. 
The  space  devoted  to  the  last  twenty  years  is,  of  course,  relatively  far  greater  than  ever 
before. 


NEW  MAPS. 

By  E.  A.  BBSVBS,  Map  Ourator,  B.a.S. 

BITBOPB. 
British  Isles.  Soarborongh. 

Scarborough's  Map  of  England  and  Wales,  showing  Geographical  Counties  and 
Boroughs,  all  Railways  and  Steamship  Lines,  with  Distances  between  Stations 
and  Landings.  Scale  1  :  633,600  or  10  stat.  miles  to  an  inch.  Prioe  12«.,  mounted 
on  rollers  and  rami>A«7.— Scarborough's  Map  of  Scotland,  showing  Counties,  all 
Railways  and  Steamship  Lines,  with  Distances  between  Stations  and  Landings. 
Scale  1 :  443,520  or  7  stat.  miles  to  an  inch.    Price  15s.,  mounted  on  rollers  and 
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vanithed,     Boston  and  London:   The  Soarboroagh  Oompany.     PnttmUd  bg  A§ 
PMMer. 


The  Searboronfch  Gompanj  are  iflSQing  mapa  of  Enropean  oonntriet  upon  ihe  i 
linea  and  in  the  same  ttjle  as  their  Amerioan  series.  The  two  mentioned  above,  if  not 
artistic  productions,  will  certainly  be  nsefnl  to  oommerdal  men  and  travellers.  Bail- 
wajs  seem  to  have  reoeived  special  attention,  as  is  the  case  with  the  Ameriom  aeriei. 
No  serious  attempt  has  been  made  to  show  hill  features,  althoogh  isolated  hilla  an 
indicated  here  ana  there.  A  table  of  distances  and  an  index  to  places  is  given  on  eaoh 
map.  The  maps  are  varnished  and  mounted  on  rollers. 
Greta.  XpilnkL 

Map  of  Orete.    Bj  A.  I.  Mpikaki.    Scale  1 :  300,000  or  4*7  stat.  miles  to  an  ineh. 

Athens;  D.  K.  Eokkinakis,  1905.    [In  Greek.] 

A  roughly  executed  general  map  of  the  island,  with  ancient  sites  in  red. 
Sngland.  BaTtholoBMw. 

Bartholomew's  New  Beduced  Survey  of  England  and  Wales.    Scale  1 :  126,730  or 

2  stat  miles  to  an  inch.  Aldershot  District  Edinburgh :  John  Bartholomew 
&  Co.,  [1905].    Price  2$.  net.    PresenUd  by  the  PMUhers. 

Sngland  and  Wales.  Ordaanee  Snrvaj. 

Obdnance  Subvet  of  England  and  Wales  : — Sheets  published  by  the  Bireotor- 
General  of  the  Ordnance  Survey,  Southampton,  firom  February  1  to  28, 1905. 
6-inoh — Gonnty  Maps  (first  revision) : — 

Breoknoekshire,  8  h.e.  Cambridgeshire,  1  b.w.,  8.e.,  3  n.e.,  8.e.  Gloneestershire,  11  n.k. 
Herefordshire,  5  b.b.,  10  n.w.,  20  n.w.,  24  8.W.,  26  n.w.,  27  n.e.,  b.w.,  28  n.w.,  81  n.e., 
8.B.,  32  N.W.,  N.E.,  33  N.W.,  B.W.,  34  B.W.,  47  8.E.,  52  N.W.,  N.E.,  54  N.w.    Leieestershire, 

3  N.W.,  8.W.,  8  B.W.,  14  N.E.,  18  N.W.,  47  B.w.  Lincolnshiie,  113  n.w.,  b.w.,  122  8.W., 
130  N.E.,  139  B.W.,  8.E.,  146  8.W.,  150  N.E.,  B.E.  Badnorshirc,  17  8.W.,  b.e.,  18  n.w., 
8.E.,  24  N.W.,  8.W.,  25  N.W.,  27  N.E.,  28  B.W.,  8.E.,  32  N.B.,  33  N.W.,  34  8.W.    Xntland, 

8  B.W.,  8.E.,  7  B.W.,  9  B.E.,   10  N.W.,  N.E.,  B.E.,   14  N.E.,  B.W.,  15  N.E.,   8.W.      Somerset, 

(7  N.w.  and  b.w.),  50  B.w.^  60  b.e.,  70  N.w.,  h.e.,  79  n.e.,  b.b.  Staffordshire,  69  8.W., 
72  N.E.,  B.E.  Suffolk,  80  N.w.  Warwiokshire,  8  b.w.,  9  b.b.,  18  n.e.,  b.e.,  16  n.e. 
Woreestershire,  5  n.e.,  b.e.,  16  b.w.,  27  b.e.,  28  b.e.,  54  n.e.  Torkshire  (first  revision 
of  1891  Survey),  287  n.e.    Is.  each. 

25-inch— Gounty  Maps  (first  revision)  :— 
Brecknockshire,  1. 16 ;  IV.  3,  4,  6, 7,  8,  10,  11 ;  Vn.  4, 10, 13, 14,  15, 16 ;  VIH.  2. 
6,  9, 10, 13, 14;  X.  2,  3.  4 ;  XI.  1,  2 ;  XX.  1.  Cardiganshire,  IL  9,  10,  13,  14 ; 
III.  2,  3,  7,  10, 11, 16;  IV.  1,  2,  5,  6,  9, 10,  11.  12,  15;  VII.  1.  2,  3,  4,  5,  6,  7,  11. 
Oarmarthenshire,  XIX.  1.  Devonshire,  IVa.  2, 10,  14 ;  XVIII.  14;  XXVIIL  2,  S, 
4, 12 ;  XXIX.  1,  5 ;  XXXI.  1,  3,  4,  5,  6,  7,  9.  10, 1 1,  12 ;  XLIV.  14,  16 ;  XLV.  8,  7, 
9, 18. 14.  15, 16;  LV.  2,  7,  10,  11, 15 ;  LVI.  6,  11,  18;  LVII.  1,  9;  LXVIIL  9 ; 
LXIX.  8,  12,  18,  15,  16;  LXX.  10;  LXXXI.  12,  14,  15;  LXXXII.  1,  5,  13; 
XCIII.  2.  6,  8,  10,  12;  XCIV.  5.  18;  Herefordihire.  VIII.  15;  XIII.  2,  8,  8, 10 
(11  and  7),  12  ;  XIV.  5,  6,  7;  XXI.  8.  Linoohishire,  CIV.  1.  2,  3,  4,  6,  7,  8, 11,  12, 
18,  15 ;  CXV.  1,  2,  8, 4,  6,  7,  8,  9,  10,  11, 12,  13,  14,  16 ;  GXVI.  1,  2,  3,  4,  5,  6,  7,  8, 
9,  10,  11, 12,  13, 14,  15;  CXVII.  1,  2,  3,  4,  5,  7,  9.  10,  11, 13,  14,  15  ;  CXXVUI.  5, 
6.  9,  10, 11, 13, 14,  15.  Korfolk,  XCI.  7 ;  XCIL  ,5,  6,  7,  8,  9.  11,  12,  18, 16, 16 ; 
XCIII,  5,  6,  12, 14,15. 16;  CII.  4,  7;  GUI.  15;  CIV.  6,  10,  11,  14.16;  GV.  »,  10, 
14 :  CVI.  5,  9 ;  CIX.  1,  4 ;  GX.  1,  3, 4,  6.  Badnorshire,  XIV.  1,  4.  8, 11, 12,  14, 15, 
16 :  XXI.  3,  4.  6.  7, 10,  11.  Suffolk,  VI.  13.  15,  16  ;  VII.  14, 15 ;  XII.  1,  2,  8,  4, 5, 
6,  7,  8,  9.  10, 11,  12,  13,  14,  15,  16;  XIV.  15;  XXIV.  1,  4;  XXV.  1,  6;  XXXL 
3,  4.  Warwickshire,  XIV.  2,  6 ;  XXI.  13,  14 ;  XXII.  12 ;  XXIII.  10, 15  ;  XXV. 
1,4,5.6,8,10,11,  12;  XXVI.  1,  2,  8,  5,  6,  7,  9,  11;  XXXI.  2.  5;  XLIU.  13; 
XLIX.  1,2.  Worcestershire,  XVIII.  12,  16;  XIX.  9,  13;  XXIV.  2.  5;  XXV. 
4,8;  XXVI.  6,7,8;  XXXVI.  13;  XXXIX.  12;  XLIII.  1,  2.  Yorkshire  (first 
revision  of  1891  Survey),  COLXXXVIII.  6,  10.    3«.  eaeh, 

England  and  Wales.  Geological  Survey. 

1-inoh  map  (New  Series).    Colour  printed. 
Bournemouth,  329 ;  Swanage,  343 ;  Drift  editions.     U.  6d.  each, 
{E.  Stanford^  London  Agent.) 

Europe.  Bartholomew. 

Bartholomew's  Railway  and  Steamship  Map  of  Europe  and  the  Mediterranean. 
From  latest  surveys.  By  J.  G.  BartUolomew,  p.r.s.e.  Scale  1 : 5,448.960  or  86 
stat.  miles  to  au  inch.  Edinburgh  :  John  Bartholomew  &  Co.,  [I905J.  Price  2».  net. 
Presented  by  the  Publuher. 
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linUnd.  Inborg. 

Karta  ofver  Storfuntendomet  Fialand.  Af  I.  J.  Inberg.  Scale  1 : 1,000,000  or 
15'8  atat  miles  to  an  inch.  4  sheets.  Helsingfon :  F.  Tilgmann. 
This  map  has  evidently  been  reduced  by  photography  from  drawings  on  a  larger 
scale,  with  the  result  that  the  lettering  is  so  small  in  places  as  to  be  almost  illegible 
without  a  glass.  However,  it  is  a  good,  useful  map  for  general  reference,  containing  a 
great  deal  of  information.  It  is  printed  in  colours.  A  useful  table  of  distances  be- 
tween places  in  Finland  is  given -as  an  inset. 

Traaee.  Ling. 

Bchnlwandkarte  des  Kriegsschauplatzes  1870-71  und  der  wesentlichen  krieger- 
isohen  Begebenheiten.  Scale  1 :  350,000  or  5  5  stat.  miles  to  an  inch.  Third 
edition.    4  sheets.    Leipzig:  George  Lang. 

Znlaiid.  Bartholomew. 

Bartholomew's  **  Quarter-inch  to  Mile*'  Map  of  Ireland.    Reduced  by  permission 
firom  the  Ordnance  Survey.    Sheets:  1,  Donegal  and  Enniskillen;  8,  Gonnemara 
and  Sligo.  Edinburgh  :  John  Bartholomew  &  Co.,  [1905].   Price  2$.  net  each  iheet. 
PretetUed  hy  the  Publishers. 
With  the  publication  of  these  two  sheets  Bartholomew's  '*  Quarter-inch  to  Mile '' 
msp  of  Ireland  is  complete.    There  are  altogether  seven  sheets,  of  which  the  first 
to  DC  issued  was  noticed   in   the  Qeographical  Journal  for  June  last.     In   general 
appearance  the  sheets  resemble  the  well-known  maps  of  England  and  Scotland,  which 
liave    deservedly  gained    a  wide   reputation   amongst   tourists  and   others,  except 
that  some  of  the  tints  employed  in  the  orographic  shading  have   been  improved 
from  an  artistic  point  of  view,  especially  the  greeos. 

l^stnla.  Petermanns  Oeographisehe  Mitteilungen. 

Die  Yeranderung  im  Miindungsgebiet  der  alten  Danziger  Weichsel  in  den 
letsten  drei  Jahrhunderten.  Beduziert  nach  der  Karte  der  Konigl.  Preussischen 
Geologischen  Landcsanstalt  1903.  Scale  1 :  30,000  or  21  inches  to  a  mile.  Peter- 
manns Oeographisehe  Mitteilungen^  Jahrgang  1905,  Tafel  4.  Qotha :  Justus 
Perth^  1905.    Presented  &y  the  Publisher. 


Asia.  Military  Topographieal  Dept.,  St.  Petersburg. 

Map  of  the  Southern  Frontier  Regions  of  Asiatic  Russia.    Scale  1 : 1,168,031  or 
18*4  stat.  miles  to  an  inch.    Sheet  vui.  bis,  Nikolaievsk.     St.  Petersburg :  Mili- 
tary Topographical  Department,  1908.    [In  Russian.] 
This  sheet  includes  the  mouth  of  the  Amur  and  the  northern  part  of  the  island  of 

Sakhalin. 

Asia  Minor.  Kiepart. 

Karte  von  Kleinasien.    Von  Dr.  Richard  Kiepert.    Scale  1 : 400,000  or  63  stat. 

miles  to  an  inch.    Sheet  D  ii.  Adolia.    Berlin  :  Dietrich  Reimer  (Ernst  Yohseo), 

1905.    Price  6m. 

The  eastern  and  southern  sheets  of  this  map  are  now  published,  and  all  that  re- 
mains of  the  twenty-four  sheets  comprising  the  complete  map  are  the  eight  western 
sheets.  Since  the  publication  of  the  eastern  sheets  a  considerable  amount  of  addi- 
tioDal  cartographical  information  has  been  obtained,  which  will  render  revision  of 
this  part  most  desirable. 

Manshuria.  Topographical  Section,  General  Staff. 

Map  of  Country  round  Mukden  to  illustrate  the  Campaigo  in  Manchuria.  Repro- 
duced from  the  Russian  Staff  Map,  1901.  Scale  1 :  420,000  or  6*6  stat.  miles  to  an 
inch.    London  :  Topographical  Section,  General  StafE^  War  Office,  1905.    Price  2s. 

AMSBIOA. 
Oaaada— Ontario.  Soarborongh. 

Scarborough's  IVIap  of  Ontario,  with  an  Index  of  all  Cities,  Villages,  Post  Offices, 
and  Railway  Stations,  and  population  according  to  the  1901  Census.    Based  upon 
the  latest  Government  Surveys  and  Explorations.    Scale  1 :  950,400  or  15  stat. 
miles  to  an  inch.   Boston  and  London :  The  Scarborough  Company.  Presented  hy  the 
Publishers. 
A  useful  map  containing  much  information.    One  of  the  important  features  is  the 
numerous  notes  upon  the  map  concerning  the  character  of  the  country,  giving  par- 
ticulars of  physical  features,  forests,  and  land  suitable  for  agriculture.   There  is  a  useful 
index,  and  a  table  of  distances  between  all  important  places.    The  map  is  mounted  on 
rollers. 
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Vaited  Stotes.  ■aarbor— fk 

Soarboroagh*8  Map  of  CalifornuL  Scale  1 :  887,040  or  14  stat.  miles  to  an  inch. 
Scarborough's  Topographic  Map  of  Manaohnaetta.  Scale  1 :  205,920  or  3-2  atot 
miles  to  an  inck^Scarborongh's  New  Railroad,  Post  Office,  Towni^p  and  Ooonty 
Map  of  New  York.  Scale  1 :  475,200  or  7*5  stat.  miles  to  an  inch.  Boston  and 
London:  The  Scarborough  Company.  Prio0  $5  eath^  mowUed  on  roUen  and 
rarnUhed,    Pre$e«ted  hjf  the  Puhliihen. 

These  form  part  of  a  series  of  useful  commercial  and  general  maps  of  the  United 
States,  which  are  now  in  coarse  of  publication  bj  the  Scarborough  Company.  The 
scale  upon  which  they  are  drawn  is  sufficiently  large  to  permit  of  a  considerable 
amount  of  useful  information  being  given,  and  great  care  has  been  taken  to  bring 
them  up  to  date  as  far  as  possible.  There  are  inset  maps  and  plans  of  important 
centres,  and  upon  each  is  a  useful  table  of  distances  between  places,  and  an  excellent 
index.  The  maps  are  highly  coloured  and  mounted  on  rollers.  Hardly  any  attempt 
has  been  made  to  show  relief,  and  the  execution  throughout  is  decidedly  lougL 
Still,  for  commercial  and  trarelling  purposes  the  maps  will  doubtless  be  of  senrioe. 

ATLAHTIO  GOEAV. 
Atlantic  Goean.  Stamford. 

The  Autograph  Hand-maps:  The  Atlantic  Ocean  on  Mollweide's  Equal  Area 
Projection.    Oxford:  William  Stanford  &  Co.     Price  Id.  net,    Pre9ented  by  the 
PuhlUhers. 
Ad  outline  only  of  a  diagrammatic  character. 

FAOIFIO  OCEAN. 
Guam  Island.  Petermanns  Geographisoho  Kitteilnngsn. 

lusel  Guam  (Marianen).  Nach  den  amerikanischen  Aufnabmen  1901-1902  re- 
duziert  nach  der  Karte  dos  Hydrographieohen  Amts  in  Washington  1904.  Scale 
1 :  225,000  or  3*5  stat.  miles  to  an  inch.  Petermanns  Qeographische  MUteilungen, 
Jahrgang  1905,  Tafel  3.  Qotha :  Justus  Perthes,  1905.    Presented  &y  the  PvbUshen, 

GENERAL. 
World.  Philip. 

Philips'   Elementary  Atlases  of  Comparative  Geography.    Edited  by  George 

Philip,  F.B.0.8.    Birmingham  and  Midlands  Edition.     Northumberland  Edition. 

London:    George    Philip  &  Son,  Ltd.     Price   U.  net.  each.    Presented  by  the 

Publishers. 

In  their  main  features  and  general  maps  these  two  school  atlases  are  similar,  the 
difference  being  that  the  '*  NorttiumberlaQd  edition  **  contains  special  maps  of  northern 
England  and  Northumberland,  and  a  plan  of  the  Tyneside  ports ;  whilst  the  **  Bir- 
mingham and  the  Midlands  edition"  gives  special  maps  of  Central  England^  the 
Midlands,  the  Birmingham  Distriot,  and  the  Potteries.  The  arrangement  of  preparing 
separate  editions  for  special  localities  has  much  to  commend  it  from  an  edncational 
point  of  view,  and  the  atlases  will  doubtless  find  their  way  into  many  of  the  elementary  • 
schools  of  the  respective  districts  for  which  they  are  intended,  especially  as  they  oan 
be  obtained  for  one  shilliDg.  The  physical  maps  indicate  the  relief  by  orographical 
colouring  in  combination  with  hill  shading,  and  if  somewhat  rough  in  appearance,  the 
maps  are  clear  and  not  overcrowded. 

World.  Stieltr. 

Neue,  neunte  Liefcrungs-Ausgabe    von    Stielers    Hand-Atlss.     100  Earten  in 
Enpferstich  herausgegeben  von  Justus  Perthes  Geographischer  Anstalt  in  GoUuk 
41  und  42  Lieferung.    Gotha :  Justus  Perthes,  [1905]. 
These  two  parts,  which  are  in  one  cover,  contain  the  following  maps :  No.  5,  North 

Polar  Regions,  by  H.  Habenioht,  scale  1 :  20,000,000 ;   No.  6,  South  Polar  Begiona, 

by  H.  Habenioht.  scale  1  :  40,000,000;    Nos.  11  and  12,  sheets  3  and  4  of  a  map  of 

Germany,  by  C.  Scherrer,  scale  1 : 1,500,000. 

CHAET8. 
Chile.  Chilian  Hydrographie  Ofllee. 

Chilian  Hydrographic  Chart,  No  100,  Bahia  Tongoi.  Scale  1 :  50,000  or  1*3  inch 
to  a  stat.  mile.  Valparaiso :  Oficina  Hidrografica,  Marine  de  Chile,  1904.  Pre- 
sentefl  by  the  Chilian  Hydrographic  Office. 
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Horth  Atlantic  and  Xediterranean.  Xetoorologieal  Offloc. 

Pilot  Chart  of  the  North  Atlantic  and  Mediterranean  for  March,  1905.  London : 
Meteorological  Office,  1905.    Price  6d.    Praented  by  the  Meteorotogical  Ofiee. 

Horth  Paciflc.  l^-8-  Hydrographie  Office. 

Pilot  Chart  of  the  North  Pacific  Ocean  for  March,  1905.  Washington :  United 
States  Hydrographic  Office,  1905.    PremUed  by  the  U,8,  Hydrographio  Offiee, 

PHOTOGBAFHB. 

India.  Yate. 

Four  photographs  of  an  old  Mahommedan  Cemetery  near  Malir,  18  miles  north- 
east of  Karachi,  India.  Taken  by  Lieut -Ool.  A.  C.  Tate.  Presented  by  Lteut.- 
Col.  A.  a  YaU. 

Colonel  Tate,  in  a  note  forwarded  with  these  photographs,  states  that  this  cemetery 
is  about  150  years  old,  and  is  situated  near  the  nead  of  the  Malir  waterworks,  which 
supply  all  Karachi  with  water.  Nothing  seems  to  be  known  definitely  of  its  orig^, 
but  according  to  native  tradition  the  tombs  are  those  of  Baluchis  slain  in  battle. 
Colonel  Yate  is,  however,  inclined  to  believe  that  the  central  domed  tomb  is  that  of 
some  holy  man  of  Islam,  around  whose  shrine  the  faithful  have  brought  their  dead 
for  burial. 

Kashmir  and  Tibet.  Charrington. 

Eighty  photographs  of  Kashmir  and  North-Wcst  Tibet,  taken  by  Lieut.  S.  H. 

Charrington,  15th  Hussars.    Preeented  by  Lieut.  S.  H.  Charrington. 
An  intercBtiug  scries  of  small  photographs  taken  on  a  journey  from  Leh  through 
Baltistan  to  the  frontier  regions  of  Western  Tibet  during  the  summer  of  last  year. 
The  following  are  the  titles : — 

(1  and  2)  The  Sind  river  at  Sonamarg;  (3)  View  from  Sonamarg;  (4)  Baggage 
ponies  grazing  at  Sonamarg ;  (5)  Leh  from  the  south-east ;  (6)  Main  street,  Leh ;  (7) 
Leh  bazaar ;  (8)  Loading  up  at  Leh ;  (9)  Marsimik  La,  Ladakh ;  (10)  Tsokr  Chumo 
lake;  (11)  Camp  at  Pomlung,  Ladakh;  (12)  Chimray  lamasery:  (18  and  14)  Chang 
La;  (lo)  Crossing  the  Chang  La;  (16)  Ladakhis  from  Tankse  who  accompanied  the 
oaravan;  (17)  Ladakh!  women  near  Tankse;  (18)  Upehi  village;  (19)  Gya  village; 
(20)  Strata  between  Gya  and  Miru ;  (21)  Zoji  La ;  (22)  A  "  yakh  "  on  the  Shiok  river ; 
(23)  Inflating  a  **  yakh  " ;  (24^  Crossing  the  Shiok  river  on  a  *•  yakh  "  ;  (25)  Tent  at 
Tang,  Shiok  valley ;  (26)  Shiok  river  above  Tang ;  (27)  Ibex  ground,  I^a-onchon,  Shiok 
river ;  (28)  View  from  the  top  of  Waris  pass,  Shiok  valley;  (29)  Nubra  Rajah's  palace, 
Charasa;  (30)  Nubra  Bajah's  palace  from  near  Taggar;  (31)  Large  "mani"  rooks  at 
Kubet ;  (32)  Bridge  over  the  Shiok  river ;  (33)  Kardong  La  from  the  north ;  (34) 
Descending  north  side  of  Kardong  La ;  (85)  Looking  towards  Leh  from  Kardong  La  ; 
(36)  Pamzal,  Chang-Chenmo ;  (37)  View  east  from  Kiam,  Chang-Chenmo ;  (38)  Camp 
4  miles  east  of  Piwuk;  (39)  Pangong  lake;  (40)  Camp,  Garm-pani;  (41)  Base  camp 
at  Tab-mar-marvo ;  (42  and  43)  Bukshen  glaciers,  from  Tab-mar-marvo ;  (44  and  45) 
Panorama  of  Herpa  Tso ;  (46)  Camp  south  of  Herpa  Tso ;  (47)  Yak  ground  south  of 
Herpa  Tso ;  (48)  Camp  8  miles  east  of  Herpa  Tso ;  (49)  View  south  from  camp  at 
Lanak;  (50)  Camp  below  Lanak  La;  (51)  Tibet  from  the  Lanak  La;  (52)Bhaial; 
(53  and  54)  Ovi$  Hodgsoni;  (55  and  56)  Goa;  (57)  Herd  of  wild  yak;  (58)  Solitary 
bull  yak ;  (59)  Kyang ;  (60-62)  Tibetan  antelope ;  (63)  Salt  lake.  No.  2 ;  (64)  Caravan 
returning  from  Tibet ;  (65)  Kipalu,  Baltistan ;  (66)  Bajah  of  Kipaln's  two  brothers ; 
(67)  Poplar  avenue  at  Kiris;  (68)  "Yakh  "at  Kipalu;  (69)  Prahnu,  Baltistan  ;  (70) 
Paxfain,  Baltiutan;  (71)  Nullah  above  Sermik,  Baltistan;  (72  and  73)  Shiller  pass  on 
to  the  Deosai  plain ;  (74  and  75)  The  Gilgit  road ;  (76)  Marpanon,  on  the  Gilgit  road ; 
(77)  Bridge  No.  6,  Srinagar ;  (78)  Bridge  No.  7,  Srinagar ;  (79)  Lamaryurn  lamasery ; 
(80)  Tiksai  lamasery. 

Kordofan.  Lloyd. 

Fourteen  photographs  of  Kordofan,  taken  by  Captain  W.  Lloyd.    PreeetUed  by 

Captain  W.  Lloyd, 

Few  photographs  have  been  taken  in  Kordofan,  consequently  these  form  a  welcome 
addition  to  the  Map  Room  collection.    They  are  principally  types  of  natives : — 

(1-3)  Sheik  Ismail  Mohammed  el  Sheikh,  Nazir  of  the  Asakara  section  of  the 
Hamar's ;  (4)  Sheikh  Mastafa  abu  Ranat ;  (5)  Beshir  bey  Kambal,  who  was  with  Gordon 
as  a  young  man;  (6)  Hamid  bey  Fatin,  Nazir  of  the  Hamar  Degagin,  was  made  a  bey 
by  Gordon ;  (7)  Sheikh  All,  son  of  Hamid  bey  Fatin ;  (8)  Sheikh  Salem  Bakhri ;  (9) 
Iron  smelting  at  Nabud;  (10)  Egyptian  Army  transport;  (11)  Sheikh  of  Falata's  as 
Kl  Obeid;  (12-14)  Women  of  Northern  Nigeria  on  their  way  to  Mecca. 
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Pamin.  lUeUatnh. 

Ninety  photograph!  of  the  Taghdnmbash  Pamir,  and  the  road  to  it  ^  Gilgit  and 
HuDza.    Taken  by  Captain  J.  B.  Biackintosh,  b.a.    PretenM  by  Captain  J.  B, 
MaekinUkh,  B.A, 
These  little  photographs  serve  well  to  illastrate  the  physical  oharaoteriatioa  of  the 
Pamir  region,  and  the  route  thither  from  Kashmir.    The  titles  are  as  follows : — 

(1)  The  Wnlar  lake  and  valley  of  Kashmir;  (2)  Traebal,  near  top  of  Bajdiangan 
pass ;  (3)  Halfway  down  Bajdiangan  pass,  looking  towards  Gnrais ;  (4)  Near  Gorais ; 
(5)Gurais:  (6)  On  the  BurzU  pass;  (7)A8tore;  (8)  Buttn  and  Mir  Bialik  nullah; 
(9)  Polo  in  a  dust-storm  at  Buttu ;  (10)  Bnpple  bridge  and  Nanga  Parbat  in  clouds ; 
(11  and  12)  The  Hatu  Pir ;  (13)  The  Bamghat  bridge ;  (14)  Bunji,  on  the  banks  of  the 
Indus;  (15)  Nanga  Parbat  from  Bunji ;  (16)  Gilgit;  (17)Bakapu8hi:  (18^  NUt  in  the 
HuDza  valley ;  (19)  Minapin,  a  village  in  the  Hunza  valley ;  (20)  Bakapushi  from  near 
Baltit,  Hunza ;  (21)  Wazir  Humayun  of  Hunza ;  (22)  Humayun,  his  son,  and  the  British 
political  munsbi  at  Baltit ;  (23)  Ckwlies  leaving  Baltit,  Hunza ;  (24)  Village  of  Altit, 
Hunza  valley ;  (25)  Pasu  river  and  end  of  glacier ;  (26)  On  the  Batur  glacier ;  (27)  Path 
near  Batur  glacier ;  (28)  Fort  and  village  of  Kaibar,  Hunza  valley ;  (29)  Hunza  river, 
north  of  Khaibar ;  (30)  Bope  bridge  over  the  Chupersan  river ;  (31-33)  A  bit  of  the  path ; 
(34)  Misgar,  the  last  village  on  the  southern  watershed  of  the  Himalayas ;  (35)  Bope 
bridge  at  Misgar ;  (36)  Yaks  with  baggage  entering  Mispar  on  return  journey ;  (37) 
Murkushi;  (38)  Bun-i-Kotal,  looking  south ;  (39)  Bun-i-Kotal,  looking  west ;  (40)  The 
Kilik  pass  in  Chinese  Territory ;  (41)  The  first  camp  on  the  Pamirs ;  (42)  Biding  yaks 
on  side  of  a  hill ;  (43)  West  end  of  Taghdumbash  Pamirs ;  (44)  Camp  in  Kuktnrruk 
nullah ;  (45)  First  Ovia  poli,  Kuktnrruk  nullah ;  (46)  The  Wakhjir  pass  from  Taghdum- 
bash Pamirs ;  (47)  Yaks  with  Ovis  poli  heads ;  (48)  Khor  Kosh  Beg,  with  his  wives 
and  family ;  (49)  An  encampment  of  shepherds;  (50)  Camp  in  the  Khunjerab  valley  at 
entrance  to  Ophreng  pass ;  (51)  East  end  of  Ophrang  pass ;  (52)  Entrance  to  Orphrang 
pass ;  (53)  Head  of  On$  poli ;  (54  and  55)  Khunjerab  pass ;  (56)  General  view  of 
Tashkurgan;  (57)  Bussian  fort,  Tashkurgan ;  (58-60)  Panorama  of  Tashkurgan ;  (61) 
Bher  Mabomed  ;  (62)  Amban  of  Sarikol ;  (63)  Captain  J.  B.  Mackintosh,  Amban,  and 
Amban's  followers;  (64)  Amban  and  tumchis;  (65)  Group  of  Sarikoli  horsemen;  (66) 
Amban  and  retinue ;  (67)  The  Bejik  pass ;  (68)  Head  of  Bejik  nullah ;  (69)  Heads  of 
On$  poli;  (70)  Taghdumbash  Pamir ;  (71)  A  side  valley  near  Mintaka;  (72)  Karachnai 
pass;  (73)  The  top  of  Karachnai  pass;  (74)  The  view  from  top  of  Karachnai  pass; 
(75)  Entrance  to  Mintaka  pass  from  Chinese  side ;  (76  and  77)  Mintaka  pass ;  (79 
End  of  Kirish  glacier  and  mouth  of  Mintaka  pass ;  (80)  Kirish  glacier;  (81)  On  the 
road  to  Murkushi;  (82)  Where  the  road  bifurcates  at  Murkushi;  (83)  Shikari;  (84) 
The  Jhelum  at  Srinagar;  (85)  A  canal  at  Srinagar;  (86)  On  the  Dal  lake,  Srinagar; 
(87)Gu1marg,  the  western  Marg;  (88  and  90)  View  of  Gulmarg;  (89)  Grolf  links, 
Qulmarg. 

Tibet.  Landoi. 

Twenty-four  reproductions  of  photographs  taken  during  the  British  Mission  to 
Lhasa,  by  Percival  Landon,  Esq.    PretenUd  by  Percival  Landon,  Esq. 
These  excellent  photographic  reproductions  are  the  illustrations  in  Mr.  Landon's 
recently  published  book  *  Lhasa.'    They  are  remarkably  good  specimene,  and,aa  will 
be  seen  from  the  titles,  the  subjects  are  specially  interesting — 

(1)  Gautso,  in  the  Chumbi  valley ;  (2)  Red  Idol  gorge ;  (3)  Phari  Jong ;  (4)  On  the 
glacis  of  Phari  fort ;  (5)  Convoy  of  yaks  passing  the  Tang  La  in  a  blizzard ;  (6)  The 
glacier  lake  at  the  Karo  La ;  (7)  Before  sunrise  on  the  Karo  La ;  (8)  Gobshi ;  (9) 
Gyantse  Jong;  (10)  The  iris  wood  at  Gyantse;  (11)  The  Tibetan  wall  at  the  Hot 
Springs;  (12)  A  Tibetan  sanctuary;  (13)  On  the  Bong  Li;  (14)  Evening  by  the  Kyi 
Chu ;  (15)  Outside  the  western  gate  of  Lhasa ;  (16)  Pargo  Kaling,  the  western  gate  of 
Lhasa ;  (17)  The  view  inside  the  western  gate  of  Lhasa ;  (18)  The  Potala  Palace ;  (19) 
The  entrance  to  the  cathedral  of  Lhasa ;  (20)  The  chief  magician's  temple  at  Lhasa ; 
(21)  The  throne  of  the  chief  magician,  Lhasa;  (22)  Street  scene  in  Lhasa;  (23)  In  the 
Lukang  gardens  at  Lhasa ;  (24)  On  the  Ling-Kor,  Lhasa. 

N.B.— It  would  greatly  add  to  the  value  of  the  colleotion  of  Photo* 
graphs  which  has  been  established  in  the  Map  Boom,  if  all  the  Fellows 
of  the  Society  who  have  taken  photographs  during  their  travels,  would 
forward  copies  of  them  to  the  Map  Curator,  by  whom  they  will  bs 
acknowledged.  Should  the  donor  have  purchased  the  photographic  it 
will  be  useftil  fbr  refsrenoe  if  the  name  of  the  photographer  ^nd  his 
address  are  given. 
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THE  GEOGRAPHICAL  RESULTS  OF  THE  TIBET  MISSION.* 

By  Sir  FRANK  YOUNaHUSBAND,  KC.I.E. 

Though  I  shall  tell  to-night  of  a  journey  to  the  "  Forbidden  Citj," 
there  is,  I  fear,  little,  strictly  speaking,  new  that  I  shall  have  to  say. 
My  companions  and  myself  were,  indeed,  the  first  Europeans  to  enter 
Lhasa  for  many  years.  Still,  we  cannot  claim  credit  for  having  been 
the  first  of  all,  and  all  I  can  do  is  to  corroborate  and  emphasize  the 
work  of  former  travellers,  and  especially  of  those  hardy  Indian  explorers 
A-K,  Sarat  Chandra  Das,  and  others,  who  had  made  such  careful 
surveys  and  interesting  notes  that  some  at  least  of  our  obstacles  were 
removed. 

Such  corroboration  is,  however,  very  necessary,  for  an  impression 
had  of  recent  years  grown  up  in  Europe  that  Tibet  was  a  wretched, 
poor,  inhospitable  country ;  and  this  is  not  what  those  few  travellers, 
European  and  ludiau,  who  had  been  to  Lhasa  before  had  described,  nor 
is  it  actually  the  case.  The  northern  part  of  Tibet,  which  is  all  that 
recent  European  travellers  have  seen,  is  indeed  barren,  uncultivated, 
and  worthless,  and  this  forms  quite  two- thirds  of  the  whole.  But  Tibet 
is  a  large  country — as  large  as  the  provinces  of  Bombay,  Madras,  and 
the  Punjab  put  together,  and  there  is  a  third  part  still  remaining 
which  is  remarkably  well  cultivated,  which  is  dotted  over  with  thriv'^ 
ing  villages  and  the  well-built  and  comfortable  residences  of  the  Tibet 
gentry.  Taking  it  as  a  whole,  then,  and  excluding  the  worthless  desert 
portion,  Tibet  is  probably  fully  as  rich  as  Kashmir  or  Nepal.  The 
valleys  in  which  Lhasa,  Gyantse,  and  Shigatse  are  situated,  and  the 
valley  of  the  Brahmaputra,  are  neither  barren  plateaux  nor  yet  narrow 
Y-shaped  gorges.     They  are  fiat  valleys  from  4  or  5  to  as  much  as  10 


*  Bead  at  the  Royal  Geographical  Society,  February  13, 1905.    Map,  p.  588. 
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milea  broad,  ooverdd  with  good  soil,  well  irrigated,  and  rioUy  oaliivated. 
This  IB  the  most  important  geographical  faot  wbioh,  though  mentioned 
casually  by  former  travellers,  we  were  able  to  re-establish  and  confirm. 

And  with  this  faot  clearly  impressed  upon  your  minds,  let  me  now 
ask  you  to  follow  in  the  footsteps  of  the  Tibet  Mission  in  its  joomey 
from  India  to  Lhasa.     We  unfortunately  had  to  take  our  bodies  there, 
and  for  the  human  body  Tibet  and  Sikkim,  through  whioh  we  had  to 
pass   on   the  way  into   Tibet,   are  at  certain  seasons  anything   but 
attractive.    You,  however,  need  go  there  in  mind  only,  and  for  the  mind 
I  do  not  know,  in  the  whole  realm  of  nature,  any  greater  glories  than 
Sikkim  and  Tibet  aflford.    At  the  very  outset  of  our  travels  was  the 
sight  whioh  in  all  the   world  I  consider  the  supreme — the  view  of 
Kinchenjnnga  from  Darjiling,  described  by  many  travellers  before,  hot 
by  none  better  than  by  Mr.  Douglas  Freshfield  in  his  recent  book  on 
this  region.     We  had  then  to  pass  through  as  superb  tropical  forests  as 
are  anywhere  to  be  met  with,  and,  emerging  on  to  the  high  Tibetan 
tableland,  it  was  our  good  fortune  to  live  for  a  month  in  full  view  of 
the  magnificent  panorama  of  150  milos  of  the  highest  peaks  in  the 
Himalayas,  with  the  loftiest  mountain  in  the  world  as  the  culminating 
object.     Lastly,  we  had  ever  before  us  in  the  dim  mysterious  distance 
the  Sacred  City,  of  whioh  so  little  was  known,  and  entrance  to  which 
was  barred   by  every  obstacle  which  man   and   nature  could   raise; 
and  while  my  military  companions  had   constantly  to  think  of  how 
best  to  overcome  the  resistance  we  might  encounter,  we  of  the  political 
service  had  continually  with  iis  the  earuest  desire  and  the  ambition 
to  lessen  by  all  our  powers  of  reasoning  and  persuasion  the  military 
resistance,  and  above  all  so  to  impress  the  people  who  were  now  first 
making   our    acquaintance,   that  on   our  departure    their  disposition 
towards  us  should  be  one  of  friendliness  rather  than  hostility,  and  that 
they  should  no  longer  look  upon  us  as  people  to  be  roughly  and  rigidly 
excluded,  but,  on  the  contrary,  respected  and  welcomed. 

What  more  inspiring  task  could  any  men  be  entrusted  with  ?  And 
while  this  is  not  the  place  to  speak  of  the  military  and  political  work 
of  the  mission,  I  may  at  least  say  that  our  objects  were  attained,  and  I 
may  express  my  firm  conviction  that  from  this  time  onwards  all 
European  travellers  will  be  the  gainers  for  what  the  British  Mission 
to  Lhasa  did  in  1904.  One  ouly  evil  geographical  result  I  foresee. 
This  Society  will  have  one  less  destination  for  the  adventurous  explorers 
of  Great  Britain,  and  the  Sven  Hedins  of  the  future,  like  a  fast-expiring 
race,  will  be  driven  back  and  bjick  till  they  finally  vanish  from  the 
E»irth  amid  the  Arctic  snows.  But  for  this  misfortune  not  we  only  are 
to  blame,  but  also  and  chiefly  one  of  your  own  Gold  Medallists,  the 
great  Viceroy  of  India,  to  whose  initiative  the  whole  enterprise  was 
due,  and  without  whose  constant  support  it  could  scarcely  have  been 
brought  to  a  conclusion  so  disastrous  for  future  explorers. 
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Oar  start  horn  Darjiling  in  June,  1003,  was  miserable  euough.  The 
monsoon  was  just  bursting,  the  rain  was  coming  down  in  oataraots,  and 
all  was  shrouded  in  the  densest  mist.  Few  knew  of  the  enterprise  upon 
which  I  was  embarking,  but  a  little  knot  of  strangers  who  had  assembled 
in  the  porch  of  the  hotel  had  got  an  iokling*  and  shouted  "  GckkI  luck  " 
as  I  rode  off,  covered  with  waterproofs,  into  the  mist  to  join  my  com- 
panions, Mr,  White  and  Captain  O'Connor,  in  Sikkim.  And  detestable 
though  the  niin  was,  there  was  still  a  large  surplus  of  joy  in  riding 
through  those  wonderful  Sikkim  foreets,  day  after  day  seeing  fresh 
marvels  of  forest  growth  or  flowery  beauty.  The  mountain-sides  were 
everywhere  a  wealth  of  tropical  vegetation,  rich  and  luxuriant.  And 
here  under  the  shade  of  the  mighty  giants  of  the  forest  grew  the  stately 
tree-ferns,  often  40  or  50  feet  in  height,  with  fronds  10  or  12  feet  loug. 
All  were  in  bright  fresh  foliage*  and  l>eBides  ferns  of  ever}^  graceful  form 
and  of  the  subtlest  delicacy  of  tracer^'  were  variegateil  coloured  plants, 
like  calladiums,  and  cloBely  connecting  all  together  and  festooned  fruni 
tree  to  tree  were  creepers  of  every  sizO)  from  the  great  elephant  creeper 
whose  leaves  resembled  elephants'  ears,  to  ligbt  trailing  vine-like 
tendrils  lightly  strung  from  bough  to  bough  ;  while  here  and  there,  as 
some  bright  surprise,  the  eye  would  light  upon  the  moit  perfect  orchid, 
or  other  flowery  marvel,  which  brought  one  to  a  halt  in  an  eostasy  of 
enjoyment.  Nor  ehuuld  I  omit  to,  mention  the  l*rilliant  butterflios 
glinting  pabt  on  every  side,  Seventeen  differeut  kinds  did  I  count  in 
the  space  of  21)0  yards  in  the  Teesta  valley  ;  and  in  few  other  places 
in  tbe  world  are  to  be  found  such  a  variety  of  rare  butterflies,  so  many 
different  orcbids,  and  such  a  wealth  of  trees  and  flowers  as  in  Sikkim. 
There  are,  I  believe,  over  six  hundred  different  orchids  alone  to  be  found 
hore,  and  over  sixty  separate  kinds  of  rhododendron, 

Fain  would  I  dwell  longer  on  the  attraction  a  of  this  wonderful 
country,  but  it  is  with  Tibet  itself  that  we  are  chiefly  concerned 
to  night,  and  thither  I  must  without  delay  transport  you,  Just  cross 
one  pass,  and  all  is  changed.  On  the  far  side  of  the  Kongra-lama 
pass  not  a  tree  is  to  be  seen.  If  in  some  secluded  nook  a  plant  a  foot 
high  is  met  with,  it  is  a  curiosity.  In  place  of  the  deep-cut  valleys  of 
Sikkim  there  are  great  plains  10  or  12  miles  wide.  The  sky  is  cloud- 
less, and  the  view  extended  over  many  and  many  a  mile.  Hore  at 
Khamba  Jong  Mr.  White  had  laid  oat  a  camp,  and  here  we  spent  many 
delightful  months,  doing  our  best  to  bring  to  reason  ii  people  nearly  as 
oiistioite  as  ourselves,  and  between  whiles  makiBg  roving  expeditions 
to  distant  valleys,  geological  investigations  with  Mr.  Hayden  of  the 
Geological  Survey,  botanical  trips  with  Dr.  Train  of  the  Botanical 
Gardens  in  Calcutta,  natural  history  expeditions  with  Captain  Walton^ 
i,M.s. ;  every  day  and  every  hour  enjoying  the  charming  summer 
climate,  and,  above  all,  the  unrivalled  panorama  of  the  might j 
Himalayas  at  the  very  culminating  point  of  their  grandeur,  where  ail 
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the  loftiest  peaks  in  the  world  were  majestioftlly  arrayed  before  us. 
Captain  Kyder,  known  to  you  for  his  journey  in  China,  surveyed  and 
measured  all  this  wonderful  region,  and  will,  I  trust,  before  long  give 
you  full  particulars  of  his  surveys.  Bat  who  will  ever  be  able  to 
adequately  describe  the  fasoination  of  that  glorious  range  of  mountains? 
From  sunrise  to  sunset  the  days  were  a  oontinual  delight.  As  I  looked 
out  of  my  tent  in  the  early  morning,  while  all  below  was  still  wrapped 
in  a  steely  grey,  far  away  in  the  distance  the  first  streaks  of  dawn 
would  be  just  gilding  the  snowy  summits  of  Mount  Everest^  poiaed 
high  in  heaven  as  the  spotless  pinnacle  of  the  world.  By  degrees  the 
whole  great  snowy  range  would  be  illuminated  and  shine  out  in 
dazsling,  unsullied  whiteness.  Then  through  all  the  day  it  would 
be  bathed  in  ever- varying  hues  of  blue  and  purple  till  the  settiDg  snn 
clothed  all  in  a  final  intensity  of  glory,  and  left  one  hungering  for 
daylight  to  appear  again. 

And  all  was  rendered  doubly  interesting  from  the  history  of  its 
geological  past,  which  Mr.  Hayden  was  able  to  descrilie  to  me.  He  was 
indeed  enraptured  with  the  district  from  the  geological  standpoint,  and 
a  bed  of  fossil  oysters  he  discovered  there  had  more  fascination  for  him 
than  Lhasa  itself  He  was  able,  from  the  oysters,  to  accurately  deter- 
mine the  age  of  the  hills  in  this  part  of  Tibet,  According  to  him  they 
were  "  recent,"  that  is  to  say,  not  more  than  two  or  three  million  years 
old,  and  the  main  axis  of  the  Himalayas  was  thoroughly  modern, 
|ierhaps  not  more  than  a  few  humlreds  of  thousands  of  years  old.  In 
what  to  geologists  are  really  ancient  times  Tibet  was  below  a  eea  whiob 
waahed  around  the  btisa  of  the  Himalayas — a  mighty  granite  ridgs 
which  is  constantly  being  protruded  upward  from  the  interior  of  the 
earth,  and  ever  being  worn  away  by  the  snowfall  on  ita  summit.  Never 
have  I  l^een  able  to  see  Nature  at  work  on  such  a  mighty  scale  as  here, 
and  when  the  scientific  results  of  Mr,  Hayden's  work  in  this  region  havo 
been  thoroughly  investigated,  1  feel  sure  they  will  prove  of  the  highlit 
interest  and  value. 

The  mi  SB  ion  remained  at  Khamba  Jong  from  July  7  to  December  0, 
Inrt  long  liefore  the  latter  date  we  had  disoovered  that  our  political 
objects  would  never  be  obtained  until  we  advanced  further  into  t^^ 
country.  A  move  on  to  Gyantse  was  accordingly  ordered,  and  afl^^f 
considerable  body  of  troops,  nuder  the  command  of  General  Maedonald, 
was  to  escort  the  mission,  the  line  of  advance  was  changed  on  to  the 
Chumbi  route, 

Winter  was  now  on  lis,  and  the  difficulties  which  General  Maedonald 
and  hia  troops  had  to  contend  with  can  hurdly  be  realized  in  England* 
Hut  not  even  the  rigours  of  a  Tibetan  winter  were  able  to  stop  the' 
advance  of  the  little  force  of  British  and  Indian  troops* 

Early  in  December  we  creased  the  Jelap  la  and  descended  into  the 
Chumbi  valley.     At  Yatnng,  the  trade  mart  established  under  the  old 
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convention,  a  wall  had  some  years  ago  been  erected  to  exolnde  our 
trade,  and  bejond  this  our  traders  had  so  far  never  been  allowed  to 
pass.  As  we  debouched  on  a  bright  frosty  morning  from  the  pine 
forest  in  which  we  had  encamped  for  the  night,  we  saw  this  wall  built 
right  across  the  road  and  high  up  the  mountain-side  on  either  hand. 
Whether  we  should  have  to  fight  our  way  through,  or  whether  the 
Tibetan  general  would  respond  to  the  arguments  I  had  used  the  pre- 
vious day  and  gracefully  allow  us  through,  had  yet  to  be  proved,  and 
General  Macdonald  used  every  military  precaution.  But,  to  our  relief, 
we  saw  the  great  door  in  the  tower  standing  open,  and  we  were  soon 
passing  peaceably  through  the  gate  of  Tibet,  never,  I  hope,  to  be  closed 
against  us  again. 

We  then  emerged  on  to  the  main  Chumbi  valley,  which,  though  not 
wide  and  open  like  the  valleys  we  afterwards  saw  in  Tibet  Proper,  is 
decidedly  less  steep  and  narrow  than  the  Sikkim  valley.  Both  in  the 
valley-bottom  and  on  the  hillsides  there  was  room  enough  for  comfortable 
villages  and  cultivated  fields.  The  people  were  very  well-to-do,  and, 
what  was  more  satisfactory  from  our  point  of  view,  decidedly  well 
disposed.  They  soon  showed  themselves  to  be  keen  traders,  and  must 
have  made  large  fortunes  out  of  us  during  last  year.  They  are  not  true 
Tibetans,  but  are  called  Tomos.  Nor  is  their  valley,  which  is  on  the 
Indian  side  of  the  watershed,  considered  a  part  of  Tibet  Proper,  which 
is  looked  upon  as  extending  only  as  far  as  the  mouths  of  steep  gorges 
we  a  few  days  later  passed  through  in  the  upper  part  of  the  valley. 
The  rainfall  is  only  about  half  that  of  Darjiling,  and  the  climate  in 
general  much  superior. 

The  mission  remained  three  weeks  in  Lower  Chumbi,  while  military 
preparations  for  a  further  advance  were  being  made ;  and  then  in  the 
very  depth  of  winter,  on  January  8,  we  crossed  the  Tang-la,  16,200 
feet  high,  on  to  the  Tibetan  plateau  again.  Never  shall  I  forget  that 
day.  Reveille  sounded  at  the  first  streak  of  dawn,  and  as  I  looked  out 
of  my  tent  the  very  spirit  of  Frost  seemed  to  have  settled  on  the  scene. 
The  stars  were  shooting  out  sharp  clean  rays  from  the  clear  steely  sky. 
Behind  the  great  rugged  peak  of  Chumalhari  the  first  beams  of  dawn 
were  showing  out,  but  with  no  force  yet  to  cheer  or  warm,  and  only 
sufficient  light  to  make  the  cold  more  apparent.  Buckets  of  water  were, 
of  course,  frozen  solid.  The  remains  of  last  night's  dinner  were  a  hard 
solid  mass.  The  poor  Sikhs  were  just  crawling  out  of  their  tents,  so 
shrivelled  with  the  cold  it  looked  as  though,  if  they  shrivelled  much 
more,  there  would  be  nothing  left  of  them.  The  thermometer  stood  at 
18°  below  zero,  or  just  50°  of  frost,  and  though  this  is  not  considered 
much  in  Canada  and  Siberia,  and  I  dare  say  those  who  have  just 
returned  from  the  Antarctic  would  consider  it  pleasantly  warm,  I  should 
remind  you  that  50°  of  frost  at  a  height  of  15,000  feet  above  sea-level  is 
a  very  different  thing  from  50°  of  frost  on  thesea-leveL     At  15,000  feet 
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where  the  effort  of  breathing  is  a  oontinnal  drain  upon  one's  strength, 
the  mere  weight  of  the  heavy  olothes  one  has  to  wear  in  oold  weather  is 
a  sufficient  strain  in  itself.  Any  additional  effort  exhausts  one  imme- 
diately. And  if  it  tries  us  Europeans,  who  are  more  or  less  inured  to  oold, 
how  muoh  more  distressing  must  it  be  to  the  natives  of  India  I  and  that 
they  were  able  to  maroh  15  miles  across  the  pass  that  day,  and  spend  the 
rest  of  the  winter,  as  they  had  to,  immediately  on  the  other  side,  at  a 
height  of  but  little  under  15,000  feet,  is,  I  think,  a  striking  testimony  to 
their  powers  of  endurance  and  the  high  spirit  which  prevails  among 
them.  Colonel  Hogge  and  the  23rd  Pioneers  most  willingly  faoed  this 
ordeal,  and  by  this  act  of  endurance  proved  once  and  for  all  to  the 
Tibetans  that  their  country  was  no  longer  inaccessible  to  us,  even  in  the 
depth  of  winter. 

Here  at  Tuna  more  fruitless  parley  with  the  Tibetans   ensued. 
They  paid  one  or  two  visits  to  me,  and  once  I  rode  over  with  Captains 
O'Connor  and  Sawyer  to  see  them  amid  their  own  surroundings,  to 
gauge  their  capacity,  and  to  estimate  the  strength  and  direction  of  the 
various  influences  at  work  among  them.     It  became  sufficiently  evident 
to  us  that  the  real  control  of  affairs  was  in  the  hands  of  the  Lhasa 
lamas,  three  of  whom,  one  from  each  of  the  three  great  monasteriea 
at  Jihaea,  were  present  on   the  occasion.     The  four  generals  whom 
we  then  met  were  amiable  and  polite  enough.     They  repeated  by  rote 
the  formula,  **  Go  back  to  the  frontier."     But  the  impetus  to  obstruct 
came  from  the  three  lamas,  who,  with  scowls  on  their  faces,  remained 
seated  on  the  ground,  showing  not  the  slightest  signs  of  civility  or 
ordinary  politeness,  and  instigating  the  generals  to  detain  us  in  the 
Tibetan   camp   till  we  would  name  a  definite  date  for  withdrawal. 
When  I  think  of  their  rabid  fanatical  obstruction  on  that  oocasiOD, 
and  compare  it  with  the  almost  cordial   reception  we  subsequently 
had  in  all  the  great  monasteries  and  in  the  most  sacred  shrines  before 
we  left  Lhasa,  I  cannot  help  feeling  that  we  went  a  long  way  towards 
breaking  down  that  barrier  of  exclusion  which,  set  up  by  the  lamaB 
for  their  own  selfish  ends,  has  kept  away  from  us  a  people  who,  when 
left  to  themselves,  showed  every  inclination  to  be  on  friendly  terms 
with  us  and  indulge  their  natural  instinct  for  trading. 

Bat  parleying  with  the  Tibetans  occupied  only  an  insignificant  part 
of  my  time  at  Tuna,  and  I  had  ample  leisure  to  enjoy  the  magnificent 
natural  scenery  around  us.  Immediately  before  us  was  an  almost  level 
and  perfectly  smooth  gravel  plain,  which  gave  a  sense  of  space  and 
freedom,  and  on  the  far  side  of  the  plain,  10  or  12  miles  distant,  rose 
the  superb  range  of  mountains  which  forms  the  main  axis  of  the 
Himalayas  and  the  boundary  between  Tibet  and  Bhutan.  They  were 
an  unceasing  joy  to  me,  and  the  sight  of  them  alone  was  ample  reward 
for  all  the  hardships  we  had  to  endure.  The  sun  would  strike  onr 
tents  at  about  seven  in  the  morning.    The  sky  would  generally  then 
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be  oloiidlesB  saye  fgr  a  long  soft  wisp  of  gauze-like  haze,  and  perhaps 
a  few  delicate  streaks  of  pink  or  golden  clond  poised  motionless  ou  the 
honzoD.  And  the  great  snowy  mountains,  in  the  early  morniog  when 
I  nsed  to  go  ont  and  watch  them,  instead  of  being  sharp,  clear,  and 
cold,  would  be  veiled  in  that  bine,  hazy,  *lreamy  indistinctnees  which 
makes  the  view  of  Ktnobenjunga  from  Darjiling  so  marvellously 
[  beautiful^  and  the  hard  stem  mountains  aa  ethereal  as  fairyland, 
The  bare  brown  of  the  base  of  the  itiountaios  was  toned  down  into 
exquisite  shades  of  purple  and  pink,  while  the  white  of  the  snowy 
summits  shaded  softly  into  the  cerulean  of  the  sky  above.  On  the 
plain  plump  little  larks  and  finches  would  be  scurrying  about  in  search 
of  food.  Now  and  then  a  little  vole  would  be  seen  basking  in  the  sun 
at  the  month  of  his  hole.  And  over  all  there  reigned  a  sensd  of  peaoe 
and  quiet  wbicli  made  it  hard  to  believe  that  only  10  miles  off  Eve  of 
the  highest  lamas  in  Tibet  were  solemnly  cursing  us  and  publishiDg 
to  the  people  round  threats  of  attack  upon  our  camp. 

Nor  was  every  day,  nor  the  whole  of  each  day,  of  this  same  peaceful 
natore.  Almost  invariably  at  ten  or  eleven  a  terrific  wind  would 
arise  and  blow  with  fury  for  the  rest  of  the  day.  Mighty  masses  of 
cloud  would  oome  fc weeping  up  from  the  direction  of  India.  Snow 
would  sometimes  fall,  and  then  for  two  or  three  days  together  we 
wonld  be  the  sport  of  a  terrific  blizzaril*  The  mountuins  would  be 
hidden,  and  nothing  would  be  visible  biit  dull  masses  of  fiercely  driven 
snow,  as  fine  and  dry  as  dust»  and  penetrating  everywhere.  For  days 
together  the  thermometer  would  DOt  rise  above  15^  even  in  the  middle 
of  the  day.  Oiir  camp  woubl  be  ihe  very  picture  of  desolation.  It 
seemed  impossible  that  the  poor  sentries  at  night  would  ever  be  able 
to  stand  against  the  howling  slorra  and  the  penetrating  snow,  or  that 
our  soldiers  would  ever  be  able  to  resist  an  attack  from  the  Tibetans 
under  such  territio  clrfiimstanoes. 

Then  one  morning  we  would  find  the  snow-clouds  had  passed  away 
from  over  ne*  and  see  the  great  peak  Cbumalhari  eraerging  eiilm, 
strong,  and  inesistilde  from  out  of  the  moss  of  cloud  still  tossing  wildly 
ronnd  its  base.  Below  all  seenied  chaos.  It  was  difficult  to  stand 
against  the  driving  wind ;  the  dust  and  the  powdery  a  now  were  still 
battling  furionsly  around  one  iind  around  the  base  of  the  mountain,  and 
the  birds  were  driven  hither  and  thither.  But  towtring  al»ove  all  the 
tumult  l»elow,  serene  and  majestic,  and  looking  prouder,  loftier,  and 
purer  than  ever,  rose  the  great  peak  reverenced  even  by  the  unimagi- 
native Til)etanB  ;  and  above  it  lay  the  calm  blue  «ky,  illimitaldo  in  its 
restfidness  and  light— a  sky  of  bright  and  liquid  azure,  through  which 
one  seemed  able  to  pierce  right  into  heaven  itself. 

Throughout  January,  February,  and  March  the  Idtter  winds  con- 
tinued, often  accompanied  by  snow  in  blinding  b!ixzardi«,  through 
which  the  convoys  and  their  escort  bad  to  force  their  way  with  perhaps 
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even  greater  sufferings  than  fell  to  us.  But  gradnally,  as  week 
by  week  wont  by,  the  temperatnre  ro»e»  The  military  preparations 
in  rear  were  completed  by  General  Macdonald,  and  early  in  April  we 
marohed  down  to  Gyantee.  Of  tlie  military  incidents  on  the  way  I 
will  say  nothing.  It  was  the'deepest  disappointment  to  me  that  fighting 
should  have  been  necessitated,  and  the  Tibetan  generals  were  as  little 
anxious  for  it  as  I  was,  but  they  had  impoesible  orders  from  Lhasa — 
orders  not  to  fight,  not  to  negotiate^  and  not  to  let  us  proceed.  Unless, 
therefore,  we  were  prepared  to  abandon  the  whole  object  of  the  m^isaion, 
fighting  was  inevitable* 

Arrived  at  Gyantse  on  April  11,  we  found  a  flat  open  valley  5  or 
■I  miles  wide,  dotted  all  over  with  nourishing  hamlets  and  intersected 
'"by  nnmerous  water-channel«.      Round  each  hamlet,  along  the  water- 
channels*  and  l*y  the  bed  of  the  river  were  willow  and  poplar  trees 
just  showing  signs  of  bursting  into  foliage.     The  banks  were  oovered 
with  masses  of  iris  plants,  which  later  on  were  to  flower  out  into  sheets 
of  purple.     The  piercing  cold  of  the  Tuna  uplands  was  left  behind. 
There  was  only  a  slight  touch  of  frost  at  night,  while  the  days  were 
beautifnlly  ^ne  and  bright;  and  we'were  looking  forward  to  a  restful 
summer  of  pieaceful  negotiation,  when  suddenly  omitious  clonds  began 
to  collect  around  us,  and  early  on  the  morning  of  May  .5  we  were  awoke 
by  wild  ahouts'and  firing,  and,  looking  out  of  our  tents,  we  saw  Tibetans 
firing  into  ue  through  a  wall  only  10  yards  ofif.     How  Major  Murray 
and  his  Gurkhas  warded  off  the  attack  ;  how  Colonel  Brander  defended 
the  post  for  nearly  two  months  against  the  Tibetans,  who  had  now 
invested  us;  and  how  General  Maodonald  eventually  returned  ^th  a 
relieving  force,  drove  l>ack  the  Tibetans,  and  captured  the  jong,  baa 
l>een  told  elsewhere.     Geographically,  the  important  point  is  that  the 
refusal  of  the  Tibetans  to  negotiate  at  Gyantse  necessitated  our  advance 
to  Lhasa,     On  July  14  we  set  out,  much  impeded  l»y  heavy  rain,  and 
soon  set  aside  the  delusion  that  Tibet  is  a  rainless  conn  try.     Well  on 
till  Septemlier  we  had  fref|uent  rain,  and  the  size  of  the  rivers  and  side 
streams  was  quite  sufficient  evidence  that  this  part  of  Tibet  receives — 
probably  up  the  Brahmaputra  valley — a  quite  consideraVile  rainfii^U,  say 
between  20  and  30  inches,  at  a  rongh  guess. 

We  crossed  the  easy  Karo-la  pass,  aliout  16,000  feet,  where  Colonel 
Brander  had  fought  his  gallant  little  action  early  in  May,  and  the  next 
day  dehouebed  on  to  the  most  lovely  lake  I  have  ever  seen — the 
Yamdok  Tao.  In  shape  it  was  like  a  rough  ring,  surrounding  what 
is  practical ly  an  island ;  and  in  colour  it  varied  to  every  shade  of 
violet  and  turquoise  blue  and  green.  At  times  it  would  be  the 
blue  of  heaven,  reflecting  the  intense  Tibetan  sky.  Then,  as  some 
cloud  passed  over  it,  or  as,  marching  along,  we  beheld  it  at  some 
different  angle,  it  would  flash  back  rays  of  the  deep  greeny  blue  of 
a  turquoise.      Anon  it  would   show  out  in  various  shades  of  richest 
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violet.  Often,  when  overhead  all  was  blaisk  with  heavy  Taia-olonda, 
we  would  ie©  a  streak  of  brilliant  light  and  colour  flaahing  from  the 
far  horizon  of  the  lake ;  while  beyond  it  and  l>eyond  the  bordering 
mauntains,  each  receding  range  of  which  was  of  one  more  beautiful 
shade  of  purple  than  the  last,  ro>6e  once  more  the  mighty  axial  range 
of  the  Ilimalajas,  at  that  great  distance  not  harsh  in  their  whitej 
coldness,  but  softly  tinted  with  a  delicate  blue,  and  shading  away  into 
the  erquisite  azare  of  the  sky.  What  caused  tbe  marvelloua  colouring 
of  this  lake,  which  even  the  Tibetans  call  the  turquoise  lake,  we  could 
none  of  us  say.  Perhaps  it  was  its  depth,  perhaps  it  was  its  saline 
character,  or  some  chemical  component  of  its  water.  But  whatever 
the  main  cause,  one  cause  at  least  must  have  been  the  intensity  of 
clearness  in  the  liquid  Tibetan  sky,  so  deep  and  so  translucent  thtit 
even  the  sky  of  Greece  and  Italy  would  look  i>ale  and  thick  haeide  it. 

For  three  d&yn  we  marched  along  the  shores  of  this  lieautiful  lake, 
and  then  we  ascended  our  last  pass  and  looked  down  on  to  tbe  Brahma- 
putra river,  and  almost  ufjon  Lhasa  itself.  But  the  sacred  cit^*  was  still 
left  hid.  IVIasses  of  mountains  in  range  after  range  were  all  we  could 
see  in  that  direction,  and  General  Mac  don  aid  had  still  the  very  serious 
obstacle  of  the  Brahmaputra  river,  now  in  almost  its  full  flood,  to  over- 
come l»efore  we  could  reach  our  goal.  The  Brahmaputra  we  found  to 
be  divided  into  numerous  channels,  but  we  were  able  to  cross  it  at  a 
spot  where  it  narrowed  to  200  yards,  though  not  without  the  loss  by 
drowning  of  the  one  officer  to  whom,  of  all  others  in  the  force,  our 
Buooess  in  reaching  Lhasa  was  due— Major  G.  IL  Bretherton,  the  chief 
supply  and  transport  officer.  The  river  rushed  in  whirling  vortices 
past  a  oil  if,  from  which  Cai>tain  Sheppard,  r.f.,  suspended  a  wire  rope 
to  the  opposite  side,  and  upon  it  rigged  up  a  %ing  forrv'.  The  river 
valley  was  from  '*  to  5  miles  wide,  and,  like  the  Gyantse  valley,  richly 
cultivated  with  wheat  and  barley,  dotted  over  with  hamlets,  monas- 
teries*  well-built  and  comfortable  residences  of  the  great  men  of  the 
country,  and  with  pleasant  groves  of  poplar,  walnut,  and  even 
a  few  peach  and  apricot  trees.  The  side  valleys  were  also  well 
cultivated,  and  the  hillsides,  though  bare  of  trees,  were  covered 
with  grass,  which  should  afford  eioellent  pasturage  for  many  more 
sheep  and  goats  than  we  actually  saw  there.  It  was  altogether  a 
smiling  prospect,  and  doubts  as  to  the  possibility  of  being  able  to 
supply  our  troops  with  the  necessaries  of  life,  for  the  year  round  if 
req^uired,  were  at  onoe  removed. 

I  was  now  met  by  a  variety  of  deputations,  each  one  of  increasing 
weight  and  importance,  and  each  more  urgent  than  the  last  in  begging 
me  not  to  proceed  to  Lhasa.  The  Dalai  Lama  himself  even  wrote  to 
me,  an  act  of  unprecedented  condescension  on  his  part;  and  he  sent  his 
High  r'hamberlain  to  say  that  if  we  went  to  Lhasa,  his  religion  would 
be  S|K>ilt  and  he  would  die.     I  had  to  inform   him,  in  reply,  of  the 
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delioaie  and  painful  position  in  which  I  was  placed,  for  if,  on  the  one 
hand,  I  went  on  to  Lhasa,  I  understood  that  His  Holiness  would  die, 
while  if  I  stayed  where  I  was  I  would  myself  die,  as  I  would  un- 
doubtedly have  my  head  cut  off  if  I  failed  to  obey  the  orders  I  had 
received  and  negotiate  the  treaty  in  Lhasa  itself.  Beluotanfc  as  I  was 
to  cause  the  premature  demise  of  the  Dalai  Lama,  I  felt  I  had  no 
alternative,  I  informed  the  High  Chamberlain,  but  to  proceed  to  Lluwa. 

Expectation  was  now  at  its  height.  Plaoh  comer  we  turned  we  felt 
sure  we  should  see  lihasa.  We  hastened  to  the  top  of  one  rise  after 
another  in  the  hopes  of  catching  the  first  glimpse.  The  advance  patrols 
of  mounted  infantry,  on  their  return,  were  eagerly  questioned.  At 
length,  on  August  2  we  rounded  our  last  corner  and  saw  the  golden 
roofs  of  the  Potala  of  Lhasa  glittering  in  the  distance,  and  on  the 
following  day  encamped  beneath  its  walls. 

Here  in  a  lovely  valley  covered  with  trees,  rich  with  oultiyation, 
and  watered  by  a  river  as  broad  as  the  Thames  at  Westminster,  hers 
hidden  away  by  range  after  range  of  snowy  mountains,  lay  the  m^niterious 
Forbidden  City  which  no  living  European  had  eeen  before.  To  many 
who  had  supposed,  because  it  was  so  secluded,  it  must  bo  a  kind  of 
dreamland  city,  it  was,  I  dare  say,  disappointing,  for  it  was  after  all 
built  by  men,  and  not  by  fairies.  Its  streets  were  not  paved  with  gold, 
nor  were  its  doors  of  pearls.  The  streets  were,  indeed,  horribly  muddy, 
and  the  inhabitants  less  like  fairies  than  any  I  have  so  far  seen. 

But  the  Potala,  the  palaoe  of  the  Grand  Lama,  was  an  impoaiDg 
massive  structure,  very  solidly  built  of  masonry",  and  pictureaqiielj 
perched  on  a  rocky  eminence  dominating  the  whole  plain  and  the  city 
at  its  liase.  Numl)ers  of  the  houses  in  the  city  were,  too,  well  built  and 
solid,  and  often  surrounded  by  shady  trees.  The  rock-i)erched  palaoe 
and  the  strange  city  at  its  baso  would  ]ye  striking  anywhere,  bat 
set  in  this  beautiful  valley,  deep  in  the  very'  heart  of  the  mountains, 
they  gathered  an  additional  improssiveness  which  all  who  saw  them 
recognized. 

It  was,  however,  more  to  the  inhabitants  than  to  their  buildings 
that  I  had  to  devote  my  chief  attention  during  my  stay  in  Lhasa. 
All  the  leading  men,  l>oth  lay  and  ecclesiastical,  here  came  before 
me,  and  with  them  I  reasoned  and  argued  and  chaffed  day  after 
day  and  week  after  week.  Appallingly  ignorant  and  inconceivably 
unbusinesslike  they  were.  No  one  man  had  supreme  authority  or  full 
responsibility  to  negotiate  with  me.  A  council  were  supposed  to  be 
the  chief  executive  authorities,  but  they  could  do  nothing  without  the 
consent  of  the  National  Assembly,  and  they,  without  any  presiding 
officer  to  control  them  or  any  sense  of  responsibility,  simply  censured 
instead  of  endorsing  what  the  Executive  Council  did,  while  theae  latter 
were  prohibited  from  attending  meetings  of  the  National  Assembly 
to  argue  their  case  in  person.    A  more  hopelessly  inapt  organization  for 
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dealing  with  a  crisis  in  their  foreign  affairs  it  would  lie  difficult  to 
iniBgine.  But  ignoraDt,  bigoted,  and  appartntly  immovable  as  they 
were,  they  had  their  good  |Kjints»  They  were  abnost  iiivarijilily  polite, 
and  they  were  geniab  The  hniuhlest  little  joke  was  enough  to  get 
them  off  laughing,  and  I  do  not  recall  separating  at  the  close  of  a  single 
interview  of  all  the  many  wo  had  at  Lhasa  with  any  feeling  of  ill 
tenn>er.     I  must  confess  to  a  feeling  of  exasperation  sometimes  when 

^^I  reflected  that  mj  convention  had  to  be  got  through  in  bo  short  a 
^Htime,  and  no  ray  of  daylight  was  for  so  long  visible  through  the  dreary 

^  clouds  of  obstmcHon ;  but  these  ptxjr  Tibetans  do  deserve  credit  for 
never  having  really  irritated  me,  U  was,  after  all,  their  busiaesa  to 
make  as  good  a  bargain  as  they  could  with  me,  and  pertinacity  is  a  trdit 
which  need  not  be  cavilled  at  Still,  it  was  heavy,  weary  work*  Eight 
or  t«n  of  them  would  come  together.  Each  one  had  to  have  his  Bay,  so 
that  when  he  retume+l  home  he  could  boast  that  he  had  for  his  part 
spoken  up  to  the  Briti§h  Commissioner.  Each  one  I  listened  to  i>atienlly, 
and  oach  one  I  answered.  In  this  way,  as  every  day  produced  a  few 
fresh  men»  I  worked  through  most  of  the  leading  men  in  Lhasa,  while 
Captain  O'Connor,  whose  trials  were  still  greater  than  mine,  tackled 
even  larger  numltere  in  his  private  room. 

On  the  whole,  I  formed  a  low  estimate  of  their  mental  calibre^  It  Is 
impoBsible  to  regard  them  as  much  else  than  children.  My  talks  with 
them  were  not  only  about  the  business  in  hand^  but  abanfc  general  affairs 
and  about  religion.  The  Ti  RimptKjhi,  with  whcam  the  Dalai  lama  left 
his  seal  in  his  flight  for  Lhasa  a  few  days  before  our  orrival,  held  the 
chair  of  divinity  in  the  Gaden  monastery,  and  was  universally  rever- 
enced as  the  leading  Lama  in  Lhasa.  He  was  recognized  a8  regent,  and 
was  the  principal  in  the  negotiations  with  me.  But  even  he,  pleasant, 
benevolent,  genial  old  gentleman  as  he  was, had  really  very  little  intcl- 
lectnal  power,  anr]  hut  a  small  modicum  of  spirituality.  In  both  lie 
wan  very  distinctly  inferior  to  the  ordinary  Brahmin  in  India.  Jh^ 
liked  his  little  jokes,  and  we  were  always  on  the  l^est  of  terms.  But  ho 
was  firmly  convinced  the  earth  was  triangular.  His  intellectual  attain- 
ments did  not  amount  to  much  more  than  a  knowledge  by  rote  of  pro- 
digious quantities  of  verses  from  the  sacred  books.  Discussion  with 
him  upon  the  why  or  the  wherefore  of  things  ended  In  bald  quotations 
from  the  sf^riptures,  and  his  religion  chiefly  consisted  in  ceremonial. 
The  general  run  of  ahlKits  of  monasteries  and  leading  Lamas  had  even 
less  to  recommend  them.  One  monastery  at  Lhasa  contained  no  less 
than  ]H,0*^*^  monks,  and  another  had  7nln>.  But  I  do  not  think  any  one 
saw  these  monks  without  remarking  what  a  degraded,  nasty,  sensual- 
looking  lot  they  were.  It  is  altogether  a  mistake  to  suppose  that  in 
Til^t  is  to  be  found  a  pure  ami  lofty  form  of  Buddhism.  Buddhism 
and  Chinese  civilization  certainly  have  raised  the  rough  tril*es  who, 
six  or  seven  centuries  ago,  inhaldted  Tibet,  into  something  very  much 
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higher  than  they  were  before  theae  appeared.  Bat  intelleotnal  and 
spiritual  life  is  stifled  by  the  rigorous  monastic  rnle.  All  foreigpn  ideas 
and  iDdividual  originality  have  so  far  been  trampled  down.  And  the 
result  is  a  people  of  inflexible  rigidity,  wholly  unable  to  adapt  them- 
selves to  altering  conditions,  and  without  any  intellectual  foroa  or 
spiritual  impetus.  We  sought  for,  but  did  not  And,  the  wonderfbl 
Mahatmas,  who  would  lead  us  to  more  lofty  peaks  of  light  and  wiadom 
than  ever  we  had  trod  before.  And  while  I  would  not  deny  that 
Buddhism  has  done  much  to  tame  and  civilize  a  barbarous  raoe  of 
demon-worshippers  in  Tibet,  I  would  warn  those  who  would  look  to 
Lhasa  for  any  kind  of  higher  intellectual  or  spiritual  guidance,  to  aeek 
nearer  home  for  what  they  need.  Imbued,  as  the  Tibetans  are,  witli 
much  of  that  impassive  contentment  iuculcated  by  Buddha,  they  are 
still,  to  all  intents  and  purposes,  demon- worshippers.  Their  religion  is 
grotesque,  and  is  the  most  degraded,  not  the  purest,  form  of  Buddhism 
in  existence. 

Happily  we  were  able  to  entirely  overcome  that  feeling  of  ob- 
fltruction  which  the  heads  of  the  Tibetan  Church  had  so  far  shown  to 
outsiders.  Through  Mr.  Wilton's  influence  with  the  Chinese  officials, 
and  ^Fr.  White's  connection  of  many  years'  standing  with  the  Tibetan 
lamas  in  Sikkim,  and  his  tactful  suasion,  we  were  able  to  gain  aooess 
to  all  the  monasteries  and  temples,  and,  before  we  left  Lhasa,  British 
officers  went  in  and  out  with  as  little  concern  as  they  would  to  St. 
Paul's.  I  insisted  upon  having  the  Convention  signed  in  the  Potala, 
and  in  the  finest  ball  in  it,  and  once  the  lamas  saw  no  harm  resulted, 
and  we  invariably  treated  them  with  consideration,  they  entirely  "with- 
drew their  obstruction,  and  when,  just  before  leaving  Lhasa,  I  paid  a 
formal  visit  to  the  great  cathedral  called  Jo  Khang,  I  was  surprised  to 
find  them  actually  pressing  me  to  come  inside  the  railings  and  walk 
round  the  magnificent  image  of  Buddha — a  freedom  I  have  never  had 
accorded  me  in  any  temple  in  India. 

I  fear  I  have  not  sufficient  time  to  adequately  describe  theae 
monasteries  and  temples.  Outside  they  were  solid  and  massive,  though 
hardly  heautifuL  Inside  they  were  weird  and  quaint,  and  sometimes 
grotesque.  I  carried  awaj^  with  me  an  impression  of  immense  impasaive 
figures  of  Buddha  for  ever  gazing  calmly  and  tranquilly  downwards,  of 
walls  painted  with  grotesque  demons  and  dragons,  of  highly  deoorated 
wooden  columns  and  roofs,  of  general  dirt  and  griminess,  and  of  in- 
numerable bowls  of  butter  burning  night  and  day,  as  candles  are  burnt 
in  Roman  Catholic  churches  before  figures  of  the  saints. 

Sooner  than  I  could  ever  have  expected,  the  Convention  was  signed, 
and  we  prepared  for  our  return  to  India.  Once  business  had  been 
arranged,  the  Tibetans  were  all  as  happy  as  possible.  No  single  person 
was  responsible ;  each  had  had  his  say,  and  if  blame  had  to  fall  on  any 
one,  it  had  to  fall  on  all,  and  all  equally.     But  in  their  heart  of  hearts 
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tbey  knew  foil  well  that  they  had  got  off  remarkahly  cheaply,  and  they 
had  indeed  the  graoe  to  acknowledge  this.  On  the  morning  of  oar  de- 
])arture  the  regent  came  down  to  our  camp  and  presented  images  of 
Buddha  to  Mr.  White  and  myself,  as  well  as  to  General  Macdonald. 
He  thanked  us  for  saving  the  monasteries  and  temples,  and  in  present- 
ing the  image  of  Buddha  to  me,  said,  "  When  Buddhists  look  on  this 
they  put  aside  thoughts  of  strife,  and  think  only  of  peace,  and  I  hope 
that  you,  when  you  look  at  it,  will  think  kindly  of  Tibet." 

And  certainly  I  left  Lhasa  with  every  kindly  thought.  It  was  a 
perfect  autumn  day ;  the  sun  was  bright  and  warm.  The  valley  was 
looking  its  prettiest  in  its  autumn  foliage.  The  entire  council,  with 
their  secretaries,  had  come  a  mile  down  the  road  to  offer  us  a  farewell 
cup  of  tea  and  to  wish  us  God-speed  on  our  journey.  Their  last  words 
were  that  they  intended  to  keep  the  treaty  and  be  friends  with  us  in 
future.  Our  hopeless  task  seemed  indeed  to  have  been  accomplished 
and  good  will  to  have  been  established. 

And  all  that  has  happened  since  coiToborates  this  impression.  The 
council  had  willingly  given  permission  for  a  party  of  officers  to  proceed 
through  Shigatse  up  the  Brahmaputra,  to  Gartok  in  Western  Tibet,  and 
then  back  to  India  by  Simla.  This  important  expedition  was  placed  in 
charge  of  Captain  Bawling,  who  two  years  ago  had  made  a  most  suc- 
cessful journey  in  Western  Tibet,  while  Captain  Byder,  r.e.,  was  in 
charge  of  the  survey.  These  two  officers,  with  Captain  Wood,  r.e.,  and 
Lieut.  E.  Bailey  as  their  assistants,  have  accomplished  their  arduous 
undertaking.  Though  accompanied  by  only  an  orderly  each,  and  no 
urnied  escort,  they  have  travelled  through  a  thousand  miles  of  Tibet,  and 
Ixjen  well  received  everywhere.  Captain  Byder  has  surveyed  40,000 
square  miles  of  country,  including  the  whole  course  of  the  Brahmaputra 
from  Shigatse  to  its  source,  the  Mansorawar  and  adjoining  lakes,  and 
the  sources  of  the  Indus  and  the  Sutlej,  and  has  proved  beyond  doubt 
that  no  higher  mountain  than  Mount  Everest  lies  at  the  back  of  the 
Himalayas.  The  party  suffered  indeed  terribly  from  the  cold,  their 
thermometer  registeriDg  24°  below  zero,  but  they  crossed  a  pass  18,400 
feet  in  height  in  December,  and  reached  India  in  safety. 

I  trust,  therefore,  you  will  believe  that  the  Tibet  Mission  has  not 
been  barren  in  geographical  results,  and  that  when  you  wish  exploraticm 
work  to  be  done,  there  are  good  and  trusty  men  in  India  ever  ready  and 
willing  to  do  it. 


Before  the  paper,  the  Ghairmaii  (Sir  Thomas  Holdiob)  :  I  must  first  of  all 
express  my  regret,  and  yours  too,  no  doubt,  that  to-night,  owing  to  illness,  our 
President  is  unable  to  be  present,  for  this  is  a  notable  occasion.  We  greet  Sir  Frank 
Younghusband,  not  only  as  a  distinguished  officer  just  returned  from  the  successful 
accomplishment  of  a  most  onerous  duty,  but  as  an  old  friend  and  one  of  the  most 
diBtinguiflhed  members  of  this  Society.  Those  of  us  who  can  remember  the  courage 
and  determination  with  which  he  accomplished  that  most  notable  feat,  the  crossing 
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of  the  ice-bound  Moustag  mounUdns  between  Gkiuui  and  India,  have  alwajs  ben 
assured  that  whtnever  Sir  Frank  Younghusband  should  be  called  en  to  undertake 
some  high  mission  for  his  country  or  his  Qovernment,  he  would  carry  it  out  bravely, 
faithfully,  and  thoroughly.  And  I  could  say  no  more  than  this  if  I  were  to 
stand  here  for  a  week,  that  he  has  amply  justified  our  £aith  in  him.  And  now 
he  is  here  to  tell  us  the  story  of  the  unveiling  of  Lhasa,  that  city  d  ancient, 
if  somewhat  threadbare,  mysteries  beyond  the  Himalayas,  and  as  we  are  all 
equally  anxious  to  welcome  him  and  to  hear  him,  I  will  at  once  call  on  bim  to 
give  us  his  addresj  on  ^*  The  Geographical  Results  of  the  Tibet  Mission.** 

After  the  paper,  the  following  discussion  took  place : — 

The  Oil  A  IBM  AN :  There  seems  to  be  quite  a  considerable  number  of  memben 
of  this  Society  present  to-night  who  are  more  or  less  acquainted  with  the 
northern  hiDterland  of  India,  some  of  whom  have  even  traversed  Tibet  itself. 
I  hoi)e  some  of  them  will  favour  us  with  a  few  remarks  on  the  paper  which 
Sir  Frank  Younghusband  has  read  to  us. 

General  Sir  Thomas  Gordon  :  As  a  veteran  explorer  in  Western  Tibet  and 
Turkestan  of  over  thirty  years  ago,  I  wish  to  offer  my  congratulations  to  the  sucoew- 
f  ul  leader  and  his  companioDs  of  the  expedition  to  Lhasa.  Lhasa  was  always  a  point 
of  attraction  to  explorers  and  travellers.  I  aspired  to  go  there  at  one  time,  bat  it 
cuuld  not  be  managed.  I  will  relate  an  incident  connected  with  this  desire  of 
mine  to  go  there.  When  I  returned  from  the  **  Koof  of  the  World  "  in  1874,  the 
late  Lord  Northbrook,  then  viceroy  of  India,  invited  me  to  Calcutta,  and  I  there 
met  the  famous  Jung  Bahadur,  premier  and  dc  facto  ruler  of  Nepal,  who  had  c(»ne 
to  bo  invested  with  the  high  dignity  of  the  G.C.S.I.  He  was,  of  course,  much 
interested  in  ChiDcsc  affairs,  and  when  Lord  Norchbrook  introduced  me  to  him,  he 
asked  me  much  about  the  expulsion  of  the  Chioese  from  Eastern  Turkestan,  and 
the  rise  to  power  of  that  remarkable  man,  Yakub  Beg,  who  had  established  bimself 
there  as  Amir.  Ue  also  asked  about  the  doinga  of  Russia  there,  and  our  own 
doings,  and  remarked  that  we  were  a  restless  but  practical  people.  I  took 
advantage  of  the  opportunity  to  ask  him  whether,  as  Nepal  had  friendly  relations 
with  Lhasa,  he  could  not  help  me  to  go  there,  on  which  he  became  rather  disturbed 
and  nervous  in  manner,  and  siid  that,  though  they  had  a  representative  there,  they 
had  no  influence  or  |x>wcr.  *'  In  fact/'  he  said,  "  one  of  our  representatives  sjme 
time  ago  was  badly  maltreated  by  having  his  nose  cut  off,**  and  looking  very  hard 
at  me, he  added  icquiringly,  *'  You  wouldn't  like  to  run  that  risk?"  That  ficiished 
our  conversation  on  the  subject.  I  again  oiler  my  congratulations  to  Sir  Frank 
Younghusband  aod  Lis  companions  on  their  grand  success. 

Mr.  Douglas  Fukbufield  :  I  shall  not  apologize  for  responding  to  your  invita- 
tion to  take  part  in  this  discussion.  It  is  true  that  I  have  never  penetrated  the 
real  Tibet ;  but  I  have  stood  on  Pisgah  heights  in  the  debatable  land  of  Lhonak, 
and  looked  corth  aod  eastwards  over  the  peaks  and  passes  that  hide  the  crops  and 
castles  of  the  Tsangpo  valley.  And  I  have  long  had  my  eyes  on  Tibet^  More 
than  ten  years  ago,  when  one  of  the  honorary  secretaries  of  this  Society,  I  insti- 
gated the  Council  to  republish  Sarat  Chandra  Das's  narrative  of  his  visit  to  Lhasa. 
I  mention  this  fact  to-night  in  order  to  give  the  credit  that  is  due  to  that  bold 
BsDgalee.  Chandra  Das  has  C3me  in  lately  for  some  natural  criticism.  He  is  not 
a  trained  surveyor.  lie  has,  no  doubt,  some  of  the  defects  of  his  qualities.  But  it 
was  from  his  work  and  Major  O'Connor's  excellent  road-bojk  that  I  was  able  to 
glean  the  information  that  enabled  me  a  year  ago  to  give  the  readers  of  omt  Journal 
a  sketch  of  the  region  about  to  be  entered  by  the  British  Mission,  which,  if  it  is 
now  open  to  large  additions,  requires  very  few  correction?. 

Before  I  turn  to  the  geographical  points  I  wish  to  raise,  I  must  join  General 
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Gordon  in  oODgmttilitiDg  Sir  F*  Younghusbind  on  tUo  golden  opportunity  he 
has  enjoyed  and  tbe  B])lendid  qbg  he  haa  tnide  of  it.  We  meet  here  to-night 
as  the  tnemhers,  or  the  guests,  of  a  Scienti^c  Sjoiety.  But  be  as  Bcientific  as  we 
may,  we  cannot  expel,  or  eradicate^  tha  romance  of  traveL  We  have  co  ne  in  suoh 
unusual  numbera  to  listen  to  the  story  of  one  of  the  great  adventures  of  cmr  time 
from  the  lips  of  its  hero.  What  more  rumautic  tale  has  over  be  in  told  in  this 
ball  than  that  of  the  U  aveiliog  of  Lhaaa  ?  And  was  there  not  heroism  as  great 
aa  auy  displayed  in  the  more  summary  methode  of  our  Elizabethan  adveuturerSp 
in  the  endurance,  the  patience,  the  persistence,  the  tactj  the  sympilhy,  the 
humanity  shown  by  Sir  F,  Younghueband  and  his  escort  iu  dealiog  with  thin 
Btrdnge  pcuple  ? 

The  March  of  the  Two  Tboasand  to  Lhasa  will  live  as  an  epoch-nmking  event 
in  the  history  of  AsIa.  Sir  F.  Younghusband  hae  made  it  live  before  our  eyes 
to*night.  We  have  felt  half  frozen  in  that  months'  long  bivouac  on  the  wind- 
swept heights  of  the  Tangla ;  we  have  watched  the  double  eunsets  of  Tib^t,  east 
aoaweriag  to  west  with  resf  oosive  firesj  reHected  in  the  long  reaches  of  the  Tur- 
quoise Lake  ;  we  have  panted  to  get  round  thai  last  comer  and  sse  the  vast  bulk 
of  the  Totak,  the  Vatican  of  Buddhism,  towering  over  the  greec  groves  aod  golden 
Foofs  of  Lhasa  ilseif« 

We  may  almost  have  fiincied  ourselves — I  at  least  have — taking  tea  within  a 
circle  of  safiron-robed  and  red-hattad  kmas.  Doubtleaa  they  were  a  dilatory^ 
undecided,  tedious^  tactless  folk,  sadly  to  seek  in  geographical  and  general  know^ 
ledge«  But  they  had  at  lea^t  one  merit ;  there  is  one  p^int  on  which  we  caa  fully 
aympathize  with  the^e  Tibetan  diplojQatists.  They  thoroughly  appreciated  the 
merits  of  Sir  F.  Younghusband,  They  appreciated  Ihem  so  well  that  their  parting 
request  to  him  was  that  they  might  be  permitted  to  invite  him,  or  some  other 
KoglbhmaOf  to  come  hick  from  time  to  time  to  Lhiisa  and  talk  things  over  with 
them.  *'Di<  aliter  visum/'  1  may  translate^  for  the  beae&t  of  the  ladies,  **The 
Cabioet  did  not  see  it."  There  are  to  be  no  more  tea-parties  ia  the  Tibetan 
Wonderland, 

But  here  I  approach  the  verge  of  the  forbidden  land  of  politics.  I  must  return 
to  geographical  detail 

We  geographers,  and  you,  sir.  perlia[>s,  most  of  all,  are  deeply  concerned  that 
the  unique  opportuoities  for  collecting  and  adding  to  our  knowledge  of  the  Uimalaya 
arising  from  the  Inte  mission  should  not  te  lo^t.  We  have  rcid  with  satii^faction 
yf  recdnt  explorations  in  North- Western  Tibet,  and  of  the  grtat  success  which  has 
attended  the  ptirty  sent  out  under  Captain  Rawliag  to  Gjirtok  and  Simla — jf  their 
discovery  tlmt  we  need  not  correct  our  text-books  by  iofserting  a  new  highest 
mountaio  in  tbe  world,  and  of  their  vindication  of  Sic  It.  Strachey's  description  of 
the  conned  ion  of  the  Maiiasarowftr  lakes.  Hut  Sir  F.  Younghusband  haa  told  us 
that  this  was  only  one  of  three  important  txploratiuDs  he  had  planned.  Among  the 
moat  interestiag  enterprises  lelt  to  be  aocomplieshed  on  the  face  of  the  gl>be  Id  tbe 
tracing  of  I  he  coutcC  of  the  Brahmaputra  where^  in  fable  1  gorges  and  cataracts,  it 
cuts  through  the  chain  of  the  Himalaya*  The  pirty  that  was  to  solve  this  problem 
was  arranged  for;  it  was  sanctioned  by  the  lamas;  Mr.  Needham,  in  As»im,  wad 
prepared  to  march  to  meet  iL  At  the  last  moment  the  expedition  wa^  put  otf  by 
aome  one  at  Simla.  W^e  must  trust  that  it  has  only  been  delayed;  that  the  full 
and  formal  sanction  given  by  the  Lhasa  authorities  will  not  be  wasted,  but  that 
Biace  Lord  Curzon  hm  returoed  to  Indii^  we  shall  hear  that  an  expedition  which 
would  ha?e  not  only  supreme  geographical  iateresS  but  also  commercial  and 
puiitical  importance,  will  be  carried  through.  There  is,  surely,  a  new  and  strong 
argument  in  its  favour  in  the  easy  succejs  of  Captain  Bawling, 
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Anolhflr  mattar  of  gratt  intorart  to  vs  hare  k  to  oMua  Hw  poliliwition  of  tk 
gmgrafihical  wwlta  of  thais  wiMnM  — d  wKpMtkmm.  We  raoogniw  Hw  mififtuy 
ieMOMforcertMnragtrictioDg;batwodBBiiirtoth>kAofdiiKrglioo  thmtpigia- 
lurfet  indMcriminatfly  hinntoM  hdM^  wtmubdmrn  f»g&tm\nka  thom  ao  coMfiielaij 
tliat  oar  own  officais  cannot  get  at  tham  when  thej  are  wanted.  It  ma j  ha  ri^ 
aometimea  to  hxk  np  laigaatale  nu^M.  It  is  wrong,  and  maj  he  dai^jeroa^  Id 
Ibrbid  their  ntiHiatinn  ondcr  reaaonahle  reatrictjona  in  the  prodnckion  of  amaU-SGih 
m^ia  and  the  oomctkn  of  atlaaea.  For  stateamen  nae  atlaaea  aa  often,  if  noi  wan 
often,  than  krge-acale  mapa. 

One  more  point  I  mnst  refer  to.  Ghnmhi  has  beoome  a  honadicM  word  duiiig 
the  peat  few  we^a.  I  am  not  going  to  enter  here  into  qoeatiooa  of  polic  j.  I  nuMt 
confine  myarif  to  facta. 

Chamhi  is  the  name  of  a  wooded  Tallejaome  20  mike  kng,  a  wedge  of  Tihelia 
territory  nmning  out  on  the  Indian  side  of  the  Himalaya.  Neither  by  position  nor  bf 
its  inhabitants^  ndther  geographically  nor  ethnologicall  j,  is  it  Tibetan.  Hiskorkallf 
the  matter  is  more  complex.  Some  time  early  in  the  last  centnrj  the  Tibetav 
occupied  it,  along  with  ether  groond  lying  sooth  of  the  Himalaya  in  the  baainof  tk 
llsta,  the  nearest  riyer  to  the  west  From  all  the  'Hsta  territory  we  have  exptOd 
Uiem.  Bat  in  a  conyention  drawn  up  in  1890  between  Great  Britain,  China,  and 
Tibet,  we  recognized  Chombi  as  Tibetan.  This  conyention  might  have  gifvs 
Tibet  a  diplomatic  title  to  Chombi,  had  it  eyer  come  into  operation.  Bat  ft 
was  at  once  repudiated,  and  has  been  steadily  diaregarded  by  the  Tibetan^  aad 
our  own  Goyemment,  conseqaently,  before  marching  to  Lhasa,  fbrmidlj  dedand 
their  intention  to  modify  its  terms.  The  Secretary  of  State  for  India,  howefv, 
quoted  this  abortiye  conyention  as  a  ground  for  upaettiog  the  terms  of  the  treatf 
negotiated  by  Sir  F.  Younghusband.  On  other  grounds  it  might  be  inexpedint 
to  argue  that  Chumbi  does  not  come  within  the  terms  of  the  undertaking  yolu- 
teered  by  Lord  Lansdowne  to  the  Russian  ambassador  in  Noyember,  1903,  not 
to  **  x)ermanently  occupy "  any  "  Tibetan  terntory.**  But  that  any  aoch  pledgi 
iihould  ha?e  been  given  argues,  in  my  judgment,  an  imperfect  appreciation  of  koi 
and  historical  facts. 

Chumbi  is  no  part  of  Tibet  proper ;  it  is  the  porch,  the  gate-hooae  of  Tibet,  to 
which  Phari  is  the  northern  and  Yatung  the  southern  door.  These  doors  can  nerer 
again  be  wholly  closed.  There  is,  1  know,  yague  talk  in  the  air  of  *'  steriliiiii^* 
Tibet — an  unfortunate  and  unscieutific  phrase,  for  how  will  you  steriliae  that 
which  you  cannot  keep  hermetically  sealed  ?  Tibet  laces  India ;  the  great  riyer  of 
Tibet  flows  into  India ;  the  barrier  of  Asia  here  is  the  northern  deaert,  not  ths 
eastern  Himalaya.  That  chsdn  on  the  south  is  a  wall,  but  on  the  north,  to  those 
on  the  top  of  the  wall,  its  passes  (I  use  Major  O'Connor's  phrase)  lie  over  Wiltshire 
downs.  Qrasp  these  facts  firmly.  When  they  have  become  part  of  public  know- 
ledge, they  may  have  a  better  chance  of  penetrating  to  the  ears  of  Cabinet  mintstecs 
and  being  recognized  in  national  policy. 

Sir  Hekby  Howobth  :  Perhaps  I  may  be  permitted,  on  behalf  of  another  diM 
than  geographers,  to  add  very  strong  testimony  to  the  extra  interest  of  this  quite 
unexampled  journey.  I  speak,  if  I  may,  on  behalf  of  those  among  whom  I  have 
spent  many  years,  who  have  devoted  the  best  portion  of  their  leisure  to  trying  to 
illustrate  the  history  and  the  ethnography  of  the  vast  regions  of  which  Tibet  is  the 
focus,  and  which  stretch  in  all  directions  in  a  fan-like  manner  from  the  Volga  to 
the  Eafetem  sea.  May  I  say  just  one  word  in  addition  to  what  you  have  aud  about 
the  almost  tragical  fact  that  our  President,  who  in  a  literary  sense  re-discoyered  Tibet 
for  us,  who  published  those  wonderful  journals  of  Manoing  and  his  compamon  which, 
in  recent  years  at  all  events,  have  brought  Tibet  back  to  as  in  a  living  way,  should 
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not  have  been  here  to-night  to  welcome  tWa  mott  wooderfal  addition  to  all  our 
knowledge.  Aod  may  I  say,  in  additioo,  that  one  fe^la  in  this  room  the  shade  of 
another  great  geographer  and  hiatorian  of  Central  Asia,  my  old  friend  and 
master,  Henry  Tale,  whoee  heart  was  in  Lhaisa^  axid  who  wrote  aocording  to  the 
materials  which  were  aTallable  when  be  gara  ua  that  admirable  edition  of  Marco 
PoloV  TraTela.  You  must  understand  that,  apart  altogether  from  the  geographical 
knowledge  that  thi«  ex|ieditioQ  haa  brought  back  to  ub,  it  has  opened  a  vast  gate 
in  regard  to  matters  of  ethnography  and  history  which  have  been  puzilea  to  »ome 
of  us  for  a  great  time  past.  The  whole  of  that  Mongolian  race  which  oocupiee  the 
northern  steppes  of  'Hbet  looks  upon  Lhasa  as  its  Mekka,  I  have  bees  asked 
why  it  is  that  these  extraordinary  nomads,  the  Mongols,  who  a  few  ceoturiet 
a^o  overwhelmed  the  civilization  of  the  whole  of  the  known  world,  have 
become  so  jeaceable  and  helpless  and  useless  as  soMiere,  apparently  the  most 
helpless  people  that  there  are  now  on  the  face  of  the  Earth.  It  is  because 
they  have  been  converted  by  the  lamas  to  their  form  of  Buddhism  that  two- 
thirds  of  their  race  live  in  monasteries  at  this  moment.  They  have  become 
celibates,  they  have  giTen  up  their  old  military  life  and  their  rapaciou^i  habits,  i^nd 
whatever  else  has  been  done  by  these  lamas  of  Tibet,  they  have  succeeded  in  oon- 
verting  the  most  extraordinarily  aggressive  race  that  the  world  has  probably  ever 
seen  into  one  of  the  most  peaceful  and  the  most  quiet.  Here  from  the  Volga, 
where  you  have  the  Kalmucks  at  this  moment,  it  is  not  far  to  go.  Any  one  of 
yuu  may  go  and  ace  these  Tibetans  from  the  Volga  right  into  middle  China, 
where  you  have  one  contiouous  devotion  to  the  faith  embodied  in  thia  extremely 
corrupt  form  of  Buddhism.  Now,  it  is  because  we  have  still  an  enormous  amount 
of  igDoniticc  in  regard  to  the  history  uf  this  region  and  of  these  people  that  one 
feels  80  grateful  for  this  expedition,  and  that  I  have  heen  so  anxious,  uu  heball  of 
the  historians  aud  the  ethnographers  iind  the  archaeologists  to  add  my  humble 
testimony  to  that  which  has  already  been  given  by  my  two  friends  who  have 
spoken. 

The  CiiAiuUAN :  There  remains  but  very  little  to  bay  on  the  wholly  admirable 
paper  you  have  heard  read  by  Sir  Frank  VoUDghusband,  There  have  been  many 
points  touched  u^ on  which  would  no  doubt  interest  us  exceedingly  to  discuss  a 
little  further.  But  as  the  time  is  late,  1  will  merely  refer  to  the  fact  that  the 
geographical  results  of  this  mission  may  be  desurihed  very  shortly.  Wo  have 
succeeded  at  lo^t  in  gaining  a  sound  scientiiic  basis  for  aO  those  surveys 
which  have  preceded.  You  may  know  that  for  many  years  (since  the  days  of 
Walker  and  Montgumery )  native  surveyors  have  traversed  Tibet  from  end  to  end, 
and  it  Is  from  the  work  ihey  have  accomplished  that  the  maps  we  have  hitherto 
bad  of  Tibet  have  been  constructed.  Now  we  are  able  to  give  them  that 
latisfactory  and  scientific  basis  they  so  long  have  wanted*  W©  may  hope  that 
hereafter  the  process  of  exploring  Tibet  fully  will  not  bo  stayetL  Sir  Frank 
Tounghusband  has  Baid  that  he  fears  one  evil  may  arise  from  the  mission  which  he 
has  so  successfully  brought  to  a  conclusion,  which  is  that  the  work  of  exploration 
will  be  greatly  restricted  in  future.  I  don^t  think  we  need  call  that  an  evil. 
There  is  still  plenty  to  be  dooe,  and  I  think  we  may  safely  say  that  those  guardians 
of  our  frontier  who  think  it  so  wrong  to  look  over  our  neighbours'  hedge  will 
take  care  that  we  do  not  work  too  freely  nor  too  fast,  I  will  ask  you  now  to  join 
in  a  vote  of  thanks  to  Sir  Frank  Younghusband  for  bis  admirable  paijer,  and 
to  thank  him,  not  only  for  coming  here  to-night  iu  order  to  tell  ua  of  his  miaaiou, 
but  for  this  added  grace,  that  he  has  promised  that  if  any  large  numbers  of  this 
■ociety  have  been  unable  to  find  standing  room  to*night^  he  will  repeat  his  lecture 
to  an  overflow  meeting.      This  for  a  busy  man  like  Sir  Frank  Younghusband  is 
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indeed  a  great  promise.    I  will  now  ask  you  to  give  your  thanks  to  Colonel  Toang- 
hasband  for  his  paper. 

Sir  Fbakk  TouNOHXTSBAHDy  in  response,  sidd :  I  wish  to  thank  you  all  for  your 
Tery  kind  attention  to-night,  and  for  the  very  deep  interest  you  haTO  shown  on 
behalf  of  myself  and  on  behalf  of  all  who  accompanied  me  to  uphold  ike  gnat 
traditions  of  oar  race. 


Ovring  to  the  fact  that  many  Fellows  were  not  able  to  obtain  admiaaion  to  the 
meeting  on  February  13,  Sir  Frank  TounghuBbaod  kindly  repeated  his  paper  to  a 
crowded  audience  on  March  10. 

After  the  paper,  the  Pbesident  said :  We  have  all  listened  with  great  attention 
to  this  most  impor  ant  and  interesting  address  of  Sir  Frank  Younghusband,  and 
he  has  enabled  us,  better  than  we  could  do  before,  to  realise  the  very  great  service 
he  has  done  to  geography,  and  the  still  greater  service  he  has  done  to  the  State.  We 
should  remember  that  120  ye  us  ago  our  first  Governor-Ctoeral  had  opened  the 
same  friendly  diplomatic  relations  with  Tibet,  had  established  a  trade,  and  had 
opened  a  fair  for  the  Tibetans  at  Rangpur ;  but  unfortunately  his  policy  was 
neglected  after  his  leaving  India,  and  nothing  was  done,  except  in  1886,  when  then 
was  just  a  chance  of  our  senling  a  mission,  which  was  not  sent.  All  that  tims^ 
until  this  great  and  important  work  was  entrusted  to  Sir  Frank  Touoghusband, 
Tibet  was  entirely  neglected.  Now,  through  the  able  work  of  this  great  puUic 
servant,  we  again  have  opened  diplomatic  relations,  friendly  relations,  with  these 
people.  Only  three  days  ago  I  received  a  letter  from  Lord  Garzon,  our  Gkild 
Meiallist,  in  which  he  mentioned  that  he  bad  had  a  letter  from  the  Teshu  Lama, 
and  he  looked  forward  to  placing  that  letter  by  the  side  of  the  two  letters  which 
had  been  sent  by  the  Teshu  Lama  in  a  previous  incarnation  to  the  envoys  of 
Warren  Hastings.  Lord  Curzon  intends  to  place  these  letters  side  by  side  in  his 
great  Victoria  Institute  at  Calcutta.  The  eatablishment  by  Sir  Frank  Young- 
husband  of  agents  at  Gy anise  and  Gartok  will  do  what  Warren  Hastings  intended 
to  do,  and  open,  in  course  of  time,  most  important  commercial  intercourse  between 
India  and  Tibet.  It  is  difficult  to  express  to  you  how  strongly  I  feel  towards  Sir 
Frank  Younghusband  for  these  great  services,  and  also  for  his  extreme  good 
nature  in  undertaking  to  read  his  paper  to  us  a  second  time.  You  will  join  with 
me,  I  ain  sure,  in  passing  a  most  cordial  vote  of  thanks  to  Sir  Frank  Younghusband. 

Sir  Fbank  YouNGHasBAND :  I  thank  you  for  the  very  kind  attention  with 
which  you  have  listened  to  my  lecture  this  evening,  and  I  wish  to  express  my 
special  gratitude  to  Sir  Clements  Markbam  for  having  come  here  to-night  when 
I  know  with  what  difficulty  he  has  had  to  come.  He  probably  has  a  better  know- 
ledge of  Tibet,  from  his  study  of  it,  than  I  suppose  any  Englishman  up  to  the 
present  time.  I  therefore  feel  especially  gratified  at  the  very  complimentary  re- 
marks he  has  been  pleased  to  make. 


EXPLORATION  IN  BOLIVIA.* 

By  Dr.  H.  HOEE. 
Towards  the  beginning  of  September,  1903,  we  found  ourselves,  after 
a  long  and  dusty  journey,  at  Jojuy,  the  last  station  on  the  North  Argen- 
tine railway,  situated  at  the  foot  of  the  CordilleraB.     Our  little  party, 
consisting  of  the  leader.  Dr.  Steinmann,  of  Freiburg,  Baron  von  Biatram, 

*  Bead  (by  Mr.  W.  Bickmer  Bickmers)  at  the  Ituyal    Geographical    Society, 
December  12, 190i.    Map,  p.  588. 
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and  myself,  had  aow  the  pleasant  task  of  searohing  for  muleB  and  ser- 
vaiits,  one  in  which  we  received  valuable  aid  from  Dr,  Moreno,  the 
well-known  Director  of  the  La  Plata  Mnaeum.  We  resolved  to  give 
both  man  and  beast  a  trial  Ihefore  conotuding  our  bargains,  and  for  this 
purpofie  chose  the  virgin  forest  of  the  Cordillera  de  Sapla  and  the  Rio 
Garrapatal  basin  north-east  of  Jujoy,  through  which  we  rode  to  San 
Pedro.  TbiB  typical  example  of  a  liane  forest  was  absolutely  untrodden, 
and  in  many  places  we  bad  to  hack  our  way  through  with  the  knife.  We 
found  much  to  interest  us  in  the  Cretaoeous  formation  of  the  Garrapatal 
which  contains  bitumen  and  fieh  fossils.  The  hilly  nature  of  the  region 
tried  our  mulea  somewhat,  and  they  were  further  tortured  by  the  piooa 
(sand-fleas),  while  we  ourselves  were  the  prey  of  the  garrapataa  or  ticks. 
At  San  Pedro  we  reacted  the  track  of  the  new  railway  Perico-Ledesmai 
which  at  that  time  was  working  as  far  as  San  Pedro. 

Our  ariero  (the  name  of  an  overseer  of  a  troop  of  mules)  appeared 
in  a  good  light.  A  native  of  East  Bolivia  and  of  almost  pure  Indian 
breed,  he  nevertheless  spoke  Spanish  wel],  could  read  and  write,  and  was, 
moreover,  quite  trustworthy — a  striking  example,  in  fact,  of  the  capacity 
for  civilization  pOBsessed  by  the  Quechoa  Indiana,  The  mules  proving 
satisfactory,  we  bought  sixteen  of  them,  it  being  very  exi>ensive,  and 
indeed  almost  impossible,  to  hire  such  for  long  journeys.  Moreover, 
with  an  ariero  and  one's  own  mules  one  is  practically  independent. 
The  export  trade  to  South  Africa  has  caused  a  considerable  rise  in  the 
price  of  these  animals.  Whereas  formerly  one  could  be  got  for  from 
20  to  30  dollars,  we  had  to  give  as  much  as  2i)0  dollars  apiece  (iEl8)  for 
OUT  riding-mules.  As  Siguor  Moreno  kindly  proposed  to  accompany  us 
as  far  as  HinooDada,  in  the  gold  of  which  he  was  interested,  we  made 
a  detour  to  the  west  instead  of  going  straight  to  Yavi,  the  Bolivian 
frontier  station  which  had  been  our  original  destination.  The  much- 
frequented  road  which  until  quite  recently  led  from  Potoai  to  Jujuy  by 
way  of  Tupjza  has  been  reduced  to  a  desert  l>y  the  construction  of  the 
Antofagaata-Oruro  railway,  so  that  now  no  facilities  exist  for  sending 
thiBgs  to  Potosi.  y 

On  September  23  we  left  Jujuy,  paaaing  the  night  at  the  isolated 
posada  **  Volcan,'*  Here,  stretching  for  about  2i  miles  into  the  valley, 
is  an  enormous  cone  of  d^'bris  broken  off  from  the  Corro  Cordoba  {16,50n 
feet),  on  the  west.  This  mountain  I  climbed  the  following  day, 
being  anxious  to  determine  its  height,  as  well  as  to  catch  a  glirapa©  of 
the  mountains  to  the  west  (Chaiii  group).  As  it  is  possible  to  ride 
a  considerable  distance  up  the  mountain  from  **  El  Volcan"  (6200 
feet),  the  tour  can  be  done  in  a  single  day. 

For  four  days  we  rode  on  through  the  stone-iilled  valley  past  Tilcara, 
Huniahiiaca,  and  the  isolated  house  of  Negra  Muerta.  Now  and  again 
the  continuity  of  Palteo/.oic  quartzite  and  slate  was  broken  by  Cretaoeous 
sandstone  (Petrolifora)»  the  fantastic  formo  and   variegated  colour  of 
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which  were  very  striking.  Crosaing  the  deBert-like  Pampa  Ai 
where  two  lacustrine  terraces  are  to  ^e  Been,  we  reached  Cochii 
by  way  of  a  Bmall  pasa.  Here  we  had  diffioulty  in  replenishiDg  our 
larder,  the  Indians  obstinately  refusing  to  sell  either  a  living  sheep 
or  dead  mutton*  A  long  ride  over  a  plain  of  deposits  grown  with 
grass  and  tola  bushes  brought  us  to  Binconada.  The  *'  tola "  (Lepi- 
(lophijlltim^  8p/)  covers  an  immenie  area ;  in  its  appearanoe,  as  well  ss 
in  the  manner  and  extent  of  its  growth,  it  resembles  our  heather. 
Halfway  between  Coohiuocca  and  Ri  neon  ad  a,  near  the  Angosta  Queta, 
Steinmann  found  typical  fossils  of  the  lower  Silurian  age  (Didymo- 
graptiis).     At  Itinconada,  which  is  famous  for  its  gold-liearing  qiiarte 


veins  embbdded  in  Paltiio/.oio  slale,  we  spent  a  day  and  a  half,  which 
Steinmann  and  I  employed  in  climbing  to  the  summit  of  the  gently 
undulating  mountain  chain  in  the  west,  the  Cerro  Salle  (/rrande  de  S*n 
JoBc  ( I  (3,690  feet),  whence  wl>  tojk  excellent  bearings  of  the  high  volcanic 
groups  in  the  north  and  north-west.  While  we  were  there  a  herd  of 
vicunas  passed  quite  close  to  us.  On  tlie  salt  swamps  of  Pozuelos,  the 
remains  of  the  lake  which  once  covered  the  parupa  uf  Hinconada, 
had  to  remaiu  a  day,  uur  mules  having  decamped. 

Bidding  farewell  to  SigDor  Moreno,  we  crossed  the  t'ordillera 
Escaya  by  a  high  pass  (13,^)20  feet),  finding   in    this   chain  granitic 
laccolitbe  in  connection  with  Silurian  slate, 

<->n  October  4  we  reached   Yavi,  which  lies  at  the  foot  of  charao- 
toristioally  roof-ahaped  mountains  of  cretaceous  rock  richly  stiiddod 


EXPLORATION    IN   BOLIVIA, 


501 


ith  fossil 8,     The  river  which  flowg  past  Yavi  falls  into  the  Rio  San 
'juau  to  the  north,  and  from  the  heights  to  the  west  of  the  town  w© 
had  a  uiagniioent  view  of  iti  barren,  windingi  caaon-Uke  bed. 

On  October  7  we  proceeded  over  the  Fampa  tawards  the  north  at 
a  sharp  angle  to  the  long  Victoria  chain  of  uiountaine.  Thii  mighty 
range  is  the  boundary-wall  l»etween  the  mountains  of  the  we&t  and  the 
declining  high  land  to  the  eaat  Further  north,  in  the  neighl>ourhood 
of  the  Hio  Grande  de  (_*otagaita,  it  splits  into  numerous  groups.  The 
fossils  found  at  Salitre,  where  we  touched  these  hills,  point  undoubtedly 
to  the  t 'ambrian  origin  of  the  latter  (A^fnoMtiSt  &P-)'  Here  the  Victoria 
chain  formn  a  kind  of  bay  entirely  filled  witli  maEse^  of  recent  d*^hn8. 


aiO  UL   PAZ»  LOOKING   BAST. 


Further  north  the  convergence  of  these  chains  forms  the  great  plain  of 
the  Fampa  de  Tacsara.  This  is  drained  by  the  Quelirada  Honda,  which 
rune  in  a  deep  gorge  in  the  south  of  the  plain,  and  passes  through  the 
western  chain. 

CVoasing  the  Ahra  Tiocuya  of  the  western  range  we  reached  the 
region  of  Tacsara,  and  caught  a  view  to  the  east  of  what  are  probably 
the  culminating  points  of  the  Victoria  chain,  the  *^orro  Campanario 
and  ita  neighbours.  To  ascend  the  former  and  fix  its  height,  and  that 
of  the  neighbouring  peaks,  was  our  ambition,  which  we  fulfilled  on 
October  in,  after  a  somewhat  troublesome  climb  over  rooky  ground. 
To  our  disappointment,  we  had  only  a  view  to  the  west.     Some  IGJIO 
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feet  below  us  a  sea  of  oloud  blotted  out  the  landscape ;  but  the  fact 
that  no  peaks  were  visible  above  tbis  pall  of  mtst  allowed  the  inference 
that  the  Victoria  chain  falls  abruptly  to  the  east.  The  Cerro  Campanark 
is  lt>,665  feet,  and  shows  no  clear  trace  of  glacial  action* 

Proceeding  over  the  Abra  de  Chorcoya  (13,550  feet}  northwards 
into  the  basin  of  the  Rio  Esoayaohe,  we  crossed  the  Victoria  range  hy 
the  Abra  de  8ama  (12,920  feet)  to  Tarija  (6250  feet).  A  well-mad^ 
but  exceedingly  Bteep  road  leads  from  the  mountains  to  the  tropiflal 
region  of  Tarija,  a  town  formerly  celebrated  for  its  monastery  whloli 
still  contains  the  largest  library  in  the  country.  Of  the  diluviaD 
of  this  region  and  their  celebrated  fossils  I  need  not  speak. 

The  whole  of  this  hngo  region  descending  to  the  east  oonaiats 
a  aeries  of  shallow  folds  or  parallel  chains  cleft  by  the  Tarija 
OIL  its  eastward  course.  These  chains  are  of  different  formatioii.  Our 
descent  from  Abra  de  Same,  for  instance,  took  us  over  SilnriaUt  an 
excellent  place  for  finding  Dictyonema  being  Cuesta  de  Erquis.  The 
formation  of  the  following  chain  is  Devonian,  that  of  the  third  Greta* 
ceous,  the  deposits  in  every  case  Ijiug  concordantly.  We  spent  sii 
days  in  Tarija^  where  Steinmann  succeeded  in  fixing  the  longitude  hy 
means  of  time  signals  from  the  Cordoba  Observatory.  On  October  20 
we  left  this  beautiful  and  fertile  landscape  and  crossed  the  oordiUeia 
a  second  time,  on  this  occasion  by  the  Cuesta  de  Eaoayaohe  (12,000  feet) 
somewhat  further  to  the  north.  After  a  two  days'  journey  through 
deeply  eroded  mountainous  country  we  reached  the  Rio  San  Jnan,  the 
northern  course  uf  which  we  followed  until  it  abruptly  turned  eastward. 
Its  isoclinal  valley,  consisting  of  Cretaceous  sandstone,  is  continued 
to  the  north,  and  through  it  we  passed  over  an  unimportant  paaa  into 
the  valley  of  the  Rio  Grande  de  Cotagaita.  This  river,  which  flows  for 
a  time  from  north  to  south  in  the  same  loug  isoolinal  valley,  also  breaks 
through  the  eastern  side  of  the  latter  to  join  the  Rio  San  Joan  on  lit 
way  to  the  Rio  Camldaya.  This  part  of  the  valley  of  the  Rio  Grande, 
also  called  the  Valle  de  Cinti  from  the  town  of  that  name,  is  a  spot 
of  Eden-like  beauty,  that  is  so  far  as  the  water  can  be  used  to  fertilixe 
it,  the  dark  red  of  the  soil  and  of  the  sandstone  walls  forming  s 
beautiful  background  for  the  green  of  the  foliage.  Vineyards  are  the 
chief  product  of  the  soil,  but,  owing  to  the  difficulty  of  transport^  nearly 
all  the  grapes  are  made  into  brandy. 

From  Camargo  (Cinti)  we  proceeded  north,  and  then  north-west  by 
way  of  Tacaquirai  Sivingomayo^  and  Otavi  to  Potoei.  Here  the  great 
synclinal  of  sandstone  in  which  we  had  ridden  so  long  seems  to  oome 
to  an  end.  It  is  quite  clear  that  a  general  surface  of  sandstone  must 
originally  have  existed  here»  the  remains  of  which  are  preserved  only 
in  great  synclinals,  ditches^  and  troughs.  Between  SiviBgomayo  and 
Otavi  we  crossed  a  second  small  trough  of  Cretaceous  sandstone.  For 
the  first  two  days  our  course  led  through  a  mountainous  country  with 
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deep  ravineA  void  of  protruding  form&tioQ  ;  indeed,  it  had  rather  the 
ohar&cter  of  an  eroded  tableland* 

Near  Obichamayo  we  cangbt  our  first  aight  of  the  Cordillera  de 
Liqui,  and  at  Sivingomayo  we  reached  a  good  a  tar  ting- point  for  the 
ascent  of  the  Cerro  Liquid  the  highest  aiammit  of  the  range,  the  height 
of  which  I  fixed  at  IH/JOO  feet.  From  thia  point  I  gained  a  very  clear 
idea  of  the  orographical  conditions  of  the  surronnding  oonntry.  The 
Cerro  Liqnl  bears  traces  of  foroaer  glaciers,  unfortunately  not  very 
distinct,  as  it  consists  of  slate  which  is  not  at  all  oondnoiTe  to  the  pre- 
servation of  glacial  phenomena* 


FLKiUaii;   in   CBKrACKOUS   8ANDfeT0NE»    NEAR  THE   NEGBO   UUKILTA. 


The  following  day  brought  ua  through  the  previou&ly  mentioned  eand- 
stone  region  of  Otavi,  the  most  prominent  mountain  of  which  is  the  Cerro 
Nnuf^uL  For  a  whole  day  we  rode  westward  over  the  great  Pampa  of 
Lava  to  the  foot  of  a  mighty  mountain  range,  the  Cordillera  de  Anda- 
oaba,  wbich^  with  its  northern  continuation  of  the  Cari-Cari  chain,  we 
will  call  the  Cordillera  de  Potosi.  The  map  recently  pulilished  by 
Gennann  represents  it  as  covered  with  eternal  snoWi  which  w,  however, 
by  no  means  the  case.  Mighty  moraines,  up  to  700  feet  in  height, 
surround  the  peaks  of  this  eordillera,  and  this,  the  first  unmistakable 
sign  of  former  glacial  action^  induced  us  to  avoid  the  direct  route  to 
Fotosf  and  turn  to  the  mountains  in  the  north,  where  Sen  or  Arzea* 
mine»  Andaoaba,  gives  the  height  of  15,378   feet,  an   excellent   point 
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from  which  to  start.  We  ftaoecded  the  peaks  Hemhra  de  AndaoAhi 
(16,590  feet)  and  Anaroyo  (17,1<>0  feet),  the  beautifiil  weather  aJloir- 
ing  Qs  an  inBight  into  tbe  topography  of  theee  mouiiUiDs^  the  migbtiMl 
chain  we  had  met  with  since  Jujuy,  and  one  mnch  neglected  iu  all  mmpt. 

Riding  wetitward  on  execrable  paths  and  for  a  long  way  over 
enormoQB  moraineBT  we  readied  Potuei  on  Novembt?r  3.  Of  Potofti  with 
it0  t'enro  and  its  silver,  I  will  not  gpeak,  aa  others  worthier  than  I  have 
already  described  it.  I  prefer  directing  your  attention  to  a  spot  ^esi 
of  the  town,  where  the  mountain  chain  is  cleft  into  a  narrow  raTine  by 
a  amall  stream  coming  from  Poto^C»  and  where  a  magnificent  example 
of  discordance,  induced  by  folding,  is  to  be  seen.  Or  I  would  dwell  on 
tbe  charms  of  Miradores,  the  beautiful  watering-place  whose  roeea  aod 
fruit  trees  afford  suoh  an  agreeable  contrast  to  the  deaert  of  Fototi 
not  springs  and  many  Cretaceous  fossils  make  this  spot  of  peculiar 
interest  to  tbe  geologist. 

Leaving  Potosi  on  Noyember  1]»  we  turned  eastward^  oroasing  tbe 
Cari-Cari  chain  by  the  Illimani  pass  (16,270  feet),  A  long  desoettt 
over  one  of  the  most  magnificent  glaoia]  regions  imaginable  brought  ui 
to  San  Bartolo,  whence  the  direct  route  to  Sucre  turns  to  the  nortli. 
Riding  for  the  most  part  in  an  easterly  direction,  we  crossed  a  natTQw 
and  somewhat  deeply  ridged  trough  of  sandstone,  reaching  at  leagtk 
the  Bortbem  continuation  of  the  Pampa  of  Lava-Otavi,  here  mncb 
intersected  by  the  northerly  directed  waters  of  the  upper  Piloomajo, 
On  the  Rio  Mataca  (which  flows  north  to  join  the  Pilcomayo),  mi  the 
foot  of  the  mountainous  rcgirtn  which  forms  the  northern  contitiiiatiim 
fjf  the  Li*iui-Niiqui  group,  wo  were  for  a  night  the  guests  of  some 
Jriondly  in  habitants,  which  mado  a  pleasant  interlude  incur  journey, 
( 'on tinning  eastward,  we  wound  during  two  days  up  the  heights  lietween 
tho  separate  waters  of  the  Pilooniayo,  taking  special  pains  to  nnder- 
8 bind  this  *?omplicated  and  deeply  ravined  region.  After  climbing 
several  high  passes  (Escal eras,  i:i,750  feet;  Lampasar,  13,120  feet),  we 
at  length  deseended,  on  Novemljcr  12,  about  8200  feet  to  the 
I'iloomayo,  which  has  here  carved  for  itself  a  bod  out  of  dazzling  red 
sandstone.  The  combination  of  luxuriant  tropical  vegetation  with  the 
varied  ooloiirs  of  the  mountains  and  the  remains  of  former  settlement* 
produtiee  a  picture  full  of  magic  beauty.  Continuing  north*eastward,  we 
rofle  up  the  Hio  Uyuni  tu  Ida,  where  we  devoted  a  day  to  the  beauti* 
fully  pieservod  Denovian  fossils,  amongst  which  the  incomparable 
cannlarias  arc  specially  worthy  of  notice.  The  geography  dealing  with 
the  origin  and  sources  of  the  upper  waters  of  the  Piloomayo  is  not  of 
much  value,  and  most  of  the  maps  of  that  part  are  drawn  solely  by 
imagination. 

From  Ida  we  jiroceeded  to  Snore,  ]>a88iDg  tho  large  Indian  towi 
Tarabuoo  (SO  miles  from  Ida)  and  the  t^maller  maiket  town  of 
Yamparaiz,  between  which   the   road   traverses    for  a   whole  day  the 


EXPLORATION   IN   BOLIVIA. 


505 


watershed  between  the  Amazon  and  the  La  Plata.  Sucre,  a  town  now 
practically  dead,  retaiBS  nevertheless  some  traces  of  its  former  gjilendoiir  aa 
the  seat  of  govern mtmt.  Its  vehioular  commnnioation  with  Coohaljamha 
has  oeaeed,  while  the  j^ost  road  is  iiartl y  in  ruins  and  nseleaa  for  carriages 
at  the  present  day.  For  three  days  we  followed  this  route  aa  fax*  aa 
Finca  Constanoia.  The  country  hero  ia  a  paradise  of  beauty  and  may 
Lest  be  deaoribed  as  a  tropica!  park  laadeoape.  In  the  valleys  there 
reigDs  eternal  spring.  All  the  cultivated  jdants  of  the  temperate  zone 
thrive,  in  addition  to  such  tropical  kinds  as  smgar-oanes,  bananas,  and 
chirimoya,  while  swarms  of  green  cockatoos  fill  the  air  with  their 
screams.     The  Finoa  Carapaii,  in  partionlar,  in  the  valley  of  the  Rio 
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Grande,  wonld  be  a  ]»aradiBe  but  for  fever.  Our  enjoyment  of  these 
beauties  was  short-lived,  for  with  Aiquile  and  Mizque  wo  entered  a 
higher  and  more  barren  region.  The  latter,  formerly  a  most  iourishing 
place,  has  been  almost  devastated  by  fever. 

To  oar  chagrin  wo  bad  to  spend  a  day  at  the  latter  place  beoanse  of 
the  rain  which  had  set  in  exce|itionally  early  that  season. 

Mizque  is  aeparated  from  the  fertile  plains  of  Cliza  and  Cochabamba 
by  the  Khnri  chain  of  mountains  running  east-south-east.  An  attempt 
to  ent  a  good  mnlo-]>ath  here  had  been  abandoned,  and  our  ascent  of  the 
Quevincha  pass (12,350  feet)  was  made  ou  a  wretched  and  very  alip|>ery 
|iath  at  the  end  of  which  we  had  to  camp  in  the  rain,  Continuing  next 
day  along  the  crest  west- north-west,  we  found  traces  of  former  extensive 
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from  which  to  itarti  We  aaoended  the  peaks  J I 
(lfi,:»!>n  f*>et)  and  Anaroyo  (17,lon  feet),  the  bean 
ing  ua  an  insight  into  the  topography  of  these  io{<  > 
chain  we  had  iiiet  with  sinoe  •Tnjuy,  and  one  maeL 

Hiding   westward    on    execrahlo    paths  and    T^i 
enormous  moraine8»  we  roach ed  Potoei  on  Noveu. 
it8  i  *erTo  and  its  silver,  I  will  not  speak,  aa  oLUim 
already  deaorihed  it      I  prefer  directing  yonr  •• 
of  the  town,  where  the  mountain  chain  ia  cleft 
a  small  etream  comiug  from  Pototi,  and  wher< 
of  diaoordanoe,  induced  hy  folding,  is  to  be  seer 
tbe  charme  of  Mirafloree,  the  beautiful  water! n 
frnit  trees   afford  such  an  agreeable        t 
Hot  springs  and  many  Cretaceous  fv 
interest  to  the  geologist 

Leaving  Potoei  on  November  11^  we  tu 
Cari-Cari  chain  by  the  Illimani  pass  (IC, 
over  one  of  the  most  magnilicent  glacial  ri 
to  San  Bartolo»  whence  the  direct  route  Cm      .^ 
Kiding  fur  the  most  part  in  an  easterly  diii 
11  nd  somewhat  deeply  ridged  trough 
the  northern  continuation  of  the   Pal 
intersected  by  the  northerly  directed 
On  the  Kio  lifataca  (which  flows  nortk 
foot  of  the  mountainous  region  which 
of  the   Liqui-Nuqiii  group,  we  were 
friondlv  iuliabitanta,  which  made  a  p^ 
( !on  ti  n  u  i  n  g  east  ward ,  w  e  won  n  d  du  r  i  n  g 
the  separate  waters  of  the  Piloomayo, 
fltand   this   complicated    and   dtM  i  1 
several  high  passes  (Eac ale raa,  1:^ 
at    length   descended,    on    Novemlwv 
IHloomajo,  which  haa  here  carved  foT 
8  an  da  tone.     The  comhination  of  luzn 
varied  oolonrs  of  the  mountains  and  ' 
produces  a  picture  full  of  magic  beaut  • 
rode  up  the  lUo  Uy uni  to  lola,  wh( 
fdlly    preserved   Denovian    Tossib, 
oannlarias  are  specially  worthy  of  u 
the  origin  and  sources  of  the  nppar 
much  valnc,  and  mop*     "  '"•**  m»i 
imflf^ination. 

From  J  |$u 

Taral'ii." 
Yauij  l^  • 
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deep  ravinei  void  of  protruding  formation ;  indeed,  it  had  ratber  the 

t  oharacter  of  an  eroded  tatlelaed. 

Near  Chicliamayo  we  canght  our  firet  sight  of  tho  Cordillera  de 

jLiqni,  and  at  Sivingomayo  we  reaoh&d  a  good  etarting-point  for  the 
oect  of  the  Oerro  Liqui,  the  highest  summit  of  the  range,  the  height 
of  which  I  fixed  at  16,1>00  feet.  From  tins  point  I  gained  a  very  clear 
idea  of  the  orographioal  couditioDS  of  the  sntroundbg  country.  The 
Cerro  Liqui  hears  traces  of  former  glacierg,  unfortunately  not  very 
distinct,  as  it  coQsista  of  slate  which  is  not  at  all  conducive  to  the  pre* 
(servation  of  glacial  phoftomena. 


i 

i 
1 

tfM^^S^^*-;      ^    .J,:«i 

Wtvy^  11^^^ 

^Sri^-     ;^*^"*«^mP|H|| 

F 

.^    .■^•«- 

ir^ 

0^"    ■ 

PFtitiXURE    IN   CllETACEOUS   aANDbTU:%L^    NLAU  TJIE   NEGBO   WIKHIA- 
The  following  day  bronght  us  through  the  previously  mentioned  saud- 
stone  region  of  Otavi,  the  most  prominent  inonntain  of  which  is  the  Cerro 
NnuquL     For  a  whole  ^ay  we  rode  w  estward  over  the  great  Pampa  of 
Lava  to  the  foot  of  a  mighty  mountain  range,  the  Cordillera  de  Anda- 
oalia,  which,  with  its  northern  continuation  of  the  Cari-Cari  chain,  we 
.        will  oall  the  Cordillera  de  Potosf.     The  map  recently  published   by 
Germanu  represents  it  as  covered  with  eternal  snow,  which  ie»  however, 
by  no  means  the  case.     Mighty  moraines,  np  to  700  feet  in  height^ 
'        surround  the  peaks  of  this  oordillera,  and  this,  the  first  unmistakable 
^Kmgn  of  former  glacial  action^  Induced  us  to  avoid  the  direct  route  to 
^V  Fotosf  and  turn   to   the  mountains  in  the  norths  where   Sen  or  Arzes' 
,        minet  Andaoaba,  gives  the  height  of  15,378   feet,  an   excellent   point 
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glaciers,  A  bteep  deeoent  brouglit  ns  to  Arani,  in  the  plain  of  Clia, 
whose  waters  flow  towards  Coohabamba^  reaching  the  Ilio  Grande  bj 
a  very  oircuitoiia  route* 

On  December  2  we  reached  Cochabamba  (plain  of  wella).  This  town, 
Bititated  at  a  height  of  K530  feet  at  the  foot  of  the  impoeiog  Cordillen 
of  Tiinari,  was  the  centre  from  whioh  we  made  our  ex{ieditiana  Ihd 
following  month. 

Our  Dext  natural  goal  was  the  mighty  mountain  wall  to  the  north 
of  Coohabamba,  whoee  sammit  is  the  double  peak  of  Cerro  Tauari. 
This  mountain,  as  well  as  the  whole  range,  was,  on  every  occasion 
we  saw  It,  oovered  with  snow,  but  reports  in  Oochabamba,  alwayi 
oontradictory,  however,  deny  that  it  is  eternal* 

A  first  attempt  to  penetrate  the  range  was  unsncoeeaful.  We  had 
endeavoured  to  carry  a  tent  and  provisions  from  Isoaipata,  about 
20  miles  north-west  of  Coohabamba,  to  as  high  a  point  as  jKisaiMd, 
but  the  loss  of  two  mules,  which  fell  with  the  l)aggage  down  a  steep 
slope  on  the  way  up,  frustrated  the  design.  Little  of  the  lost  property 
was  recovered,  and  a  further  ob«taole  was  made  by  the  weather,  w 
had  become  more  than  dreadful* 

On  December  14  we  made   another  start,  choosing  for  our 
this  time  the  wider  valley  of  Llave^  farther  to  the  west.     At  a  hei 
of  12,470  feet  this  valley  forks,  the  western  branch  leading  through 
a  pass  of  13,100  feet  to  Murachata,  the  eastern  through  one  of  13,76iS 
feet  to  Cocapata.     At  the  point  where  it  divides  we  camped. 

The  next  day,  after  climbing  through  a  steep  snow  gully ^  Prof* 
Steinmann  and  I  reached  the  Bmouther  north  side  of  the  Cenx>  Tunarii 
and  afterwards  the  ridge  between  the  two  peaks.  From  thia  |>oint  I 
olimbed  the  twin  summits  (17,06i>  feotj.  Their  height  was  tlxed  by 
means  of  a  boiling-point  thermometer,  and  was  corroborated  by  the 
continuous  barometrical  readings  in  Cochabamba. 

The  view  to  the  north  surprised  us.  The  maps  we  had  studied  had 
led  US  to  expect  a  gradual  descent  of  the  land  on  that  aide,  instead  of 
which  there  arose  range  upon  range  of  mountains,  some  of  which  were 
at  least  1650  feet  higher  than  the  Cerro  Tunari  itself  Baring  our 
whole  tour  in  the  region  of  the  Tunari  we  met  with  nothing  but  Paleeo* 
zoio  rocks.  Glacial  phenomena  engaged  our  particular  attention.  Ai 
in  the  Alps,  so  here  there  are  three  great  phases  to  be  distingaiahed, 
a  fact  which  later  experience  has  since  everywhere  confirmed  in  South 
America,  wherever  we  went.  From  the  moraines  of  the  first  phaM 
there  stretch  enormous  deposits  of  flnvio-glacial  origin,  and  these  form 
the  whole  base  of  the  Tunari  range  towards  the  south,  cleft  by  the 
deep  canon-like  gorges  of  the  rivers  issuing  from  the  mountain 
vallejs. 

The  week  before  Christmas  Von  Bistram  and  I  rode  through  the 
pass  Ftioa   Puoa  (13,120  feet)  to  Colomi,  and    through   the   Abra   de 
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Malaga  (12,550  feet)  into  the  region  of  the  "yiiugas,**  working  our 
way  over  roads  fathom-deep  in  mud,  throngh  forests  and  tropical  raina 
as  far  ae  the  Rio  Espiritn  Santo  (3240  feet).  This  road  had  gained 
a  temporary  importance  by  the  action  of  Brazil  in  closing  the 
Amazon  route  to  the  export  of  Bolivian  gnm,  owing  to  the  Acre  dispute. 
Throughout  our  journey  from  Coohabamba  through  Sacaba  to  Colomi 
and  Incacorral,  we  met  with  nothing  but  Palaeozoic  deposits,  Silurian 
and  Bevonian  slates  and  quartzite.  Beyond  Inoa^orral  the  forest 
vegetation  makes  all  geological  observation  impossible.  It  was  par- 
tictilarly  striking  to  note  how  far  down  on  the  eastern  slopes  of  these 
mountains  the  traces  of  the  glacial  epoch  extend^  polished  and  scarred 
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rock-faoes  everywhere  witnessing  to  the  action  of  ice.  It  is  evident, 
too,  that  the  mountaiDs  on  this  side  were  more  exposetl  to  moisture 
during  the  Ice  age  than  the  so-called  '*  puna," 

In  the  mean  time  Stein mann  had  made  an  excursion  westward 
to  Capinote,  a  locality  abundantly  riok  in  magni&cent  Carboniferous 
fossils. 

On  December  29  we  left  Cocbabamba  for  Oruro  by  the  ordinary 
much-used  and  well-known  mule  track  which  leads  through  the  passes 
of  Tapacaii  (13,920  feet),  Confital  (13,850  feet),  and  Incaracay  (13,900 
feet),  past  the  localities  of  ParaotanC  and  Tapacarf.  In  addition  to 
this  path  there  is  a  carriage-road  from  Cochabaniba  to  Oruro,  open  for 
regular  traffic  during  the  dry  season,  which  leads  through  the  village 
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of  Capinote*  I  mention  these  well-knowQ  routea  becauAe  they  h&T& 
been  wrongly  indioated  on  the  ;reoently  published  map  by  Germann. 
We  stayed  but  a  short  time  in  Oruro,  starting  almost  immediately  for 
our  expedition  through  the  mountains  of  Santa  Vera  Cruz  aad  Quimaa 
CrQK  to  Araca  and  La  Paz.  I  may  mention  that  in  the  immediate 
neighbourhood  of  Oraro  Iteautiful  specimens  of  old  lacustrine  terraoea 
and  tuff  deposits  are  to  be  seen  (cf.  Minchin).  We  believe  that  there 
is  some  curreBponding  connection  between  these  indications  of  volu- 
minous lakes  and  the  three  glacial  phases,  seeing  that  both  phenomena 
must  be  traced  back  to  a  wet  and  cold  climate. 

There  exists  great  uncertainty  as  to  the  geography  and  uomenolatiJie 
of  the  mountainous  region  stretching  eastwards  from  the  pampa  between 
the  valley  of  the  Rio  La  Paz  and  the  eastward  bend  of  the  Cbrdiller* 
BeaL  This  range  is  separated  from  the  pampa  almost  through  it£ 
entire  ktugth  by  the  deep  valley  of  Luribay,  which  here  rune  from 
south  to  north.  Though  a  region  rich  in  minerals  and  freqiient6d| 
especially  of  late,  by  **mineros'*  (prospectors),  exact  details  about 
it  are  nowhere  to  be  found.  ^lost  travellers  speak  of  a  mountain 
"  Quimsacruz,"  but,  as  a  matter  of  fact,  there  is  a  range  of  mountaina 
about  64  miles  in  length  divided  into  three  chief  groups  with  number- 
less peaks. 

During  our  tour  in  this  region  we  localized  the  following  mountains, 
all  of  which  have  been  correctly  indicated  on  Germann*8  map.  The 
**  Nevados  of  Araca,**  Ihe  direct  continuation  of  the  lllimani,  a  wild^ 
mountainous  region  with  beautiful  peaks  and  numerous  glaciers^  nearly 
all  of  which  look  to  the  south ;  joining  this  on  the  south  are  the 
"Nevados  de  Qiiimsacruz  **  (more  correotly  Quimpsa,  "Three"),  The 
relatively  deep  gorge  of  the  Abra  de  Tres  Cruzez  (15,1  GO  feet)  separates 
this  group  from  the  southern  corner  pillar  of  the  whole  range,  the 
shining  summit  of  Santa  Veracruz  (wrongly  Velaoruz).  The  eastern 
drainage  of  these  three  chains  has  so  far  been  wrongly  indicated  on 
every  map.  On  the  west  the  Araca  range  drains  into  the  Kio  Araca, 
which  itself  joins  the  Kio  La  Pass  before  the  latter  breaks  through  the 
range.  Ultimately  the  Eio  La  Paz  receives  also  the  western  drainage 
of  the  Quitnsacruz  and  the  Santa  Veracruz,  which  empty  their  waters 
into  its  tributary,  the  Luribay. 

From  Oruro  we  proceeded  to  i/aracollo,  and,  turning  east,  passed  the 
Cordillera  at  its  eastward  bend,  where  it  becomes  lower.  After  a  four 
days*  journey  through  the  villages  i'olquiri  and  Ichoca,  on  the  eastern 
side  of  the  Veracruz  range»  we  found  ourselves  at  Quime.  From  here 
a  relatively  good  road  led  over  the  Abra  de  Trea  Ouzes  (15,160  feet) 
to  Yaoo,  whence  we  turned  northward  between  the  Quimsaoruz  nuig« 
and  the  valley  of  the  llio  Luribay,  crossing  several  passes.  After  that» 
turning  somewhat  east,  we  passed  the  watershed  of  the  Abra  de  Calroma 
^13,22^  feet),  and  reached  the  upper  valley  of  the  Araca. 


On  the  eastern  eide  of  tb€»e  mountains  (Inqnisive,  Ichoca,  Quim©) 

vegetation  and  landscape  have  the  character  of  the  "  Ynngafi,"  while 
the  western  side  is  puna-like  in  appearance,  arid  and  sterile.  The 
mountains  themselves  are  high  alpine  and  of  a  charmiBg  l^eauty. 
Their  strnctnre  seems  similar  to  that  of  the  Illimani,  a  granite  nucleus 
surrounded  hj  rAlnsozoic  de|^^«)3it8,  whereon  lie  cuucordantlj  Oetaceuus 
sandstones.  As  regards  the  height  of  the  summits,  I  can  only  speak 
with  oertaintj  of  those  of  the  Araca  range.  Near  the  mine  Viloco 
(13|290  feet),  I  climbed  a  rooky  point  from  which  was  visible  an 
overwhelming  view  of  Illimani's  rock  wall  rising  sheer  out  of  the 
depths  of  the  La  Paz  valley.     I  fixed  the  height  of  my  peak  at  17,720 
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feet,  and  estimate  the  neighbouring  snow-Dlad   summits   at   clo^e   on 
16,690  feet. 

On  January  4  we  desoended  into  the  Vt^Jley  of  the  liio  La  Paz, 
whence  we  climbed  the  Finca  Cotana ;  but  1  shall  not  venture  to 
describe  either  it  or  the  rood  to  Cohoni  and  La  Paz,  as  I  cannot  hope 
to  equal  Sir  Martin  Conway's  beautiful  description  of  this  Bolivian 
high-level  road.  Moreover,  our  later  experiences,  our  journey  to  Peru, 
our  ride  through  the  desert  from  Taona  to  Coro-Coro,  and  mj  ascent  of 
Cerro  Tacora  (19,900  feet)  form  another  story* 

I  iippemj  a  remtm^  of  the  scientific  results  of  our  (Dr,  i^teinmanu's) 
oxpeditjun. 
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The  map  has  been  improved  in  the  topography  of  the  following 
diBtricts.  The  northern  end  of  the  Cordillera  de  Victoria;  the  Sunpa 
de  Tacsara  between  Yavi  and  Tarija;  the  Cordillera  de  Liqiii;  Ae 
mountains  in  the  east  of  Potosf,  called  the  'Cordillera  de  Poioirf,  and 
divided  into  the  groups  of  Andacaba  and  Cari-Gari ;  the  head  of  Ae 
Filoomayo  between  Hataca  and  Ida;  the  range  of  the  Cerro  Tonari 
north-west  of  Coohabamba ;  the  ranges  of  Santa  Yeraonus,  Qoimsacros, 
and  Araca,  which  form  the  continuation  to  the  south  of  the  Tlliifi^ni 
group. 

The  height  of  about  two  hundred  and  thirty  points  has  been  deter- 
mined by  means  of  five  aneroid  barometers,  which  were  regularly  checked 
by  boiling-point  thermometers.  The  latitude  of  a  great  number  of 
places  in  southern  Bolivia  was  fixed,  as  also  the  longitude  of  Tarija  and 
Fotoef,  the  latter  by  telegraphic  time-signals  from  the  obeervatory  of 
Cordoba. 

As  to  the  geology,  I  must  confine  myself  to  a  very  rough  aketoh  of 
the  general  results. 

The  sediments  found  in  South  and  East  Bolivia  are  Cambrium» 
Lower  Silurian,  some  traces  of  Devonian  and  carbon,  and  as  the  most 
recent  marine  deposit  the  deep  layers  of  red  Cretaceous  sandstone, 
which  under  ordinary  circumstances  is  only  preserved  in  trongha  and 
folds. 

This  entire  system  of  sediments  lies  concordantly,  with  the  ezoeption 
of  some  places  where  differential  movements  caused  by  the  folding 
process  have  disturbed  the  original  concordance.  The  tectonic  ooour- 
rences  are  very  plain  and  simple.  On  the  whole,  we  observe  a  folding 
structure  on  broad  lines  and  of  great  dimensions.  Nowhere  do  we  meet 
with  the  complicated  conditions  reigoing  in  the  Alps.  We  weie 
specially  interested  in  the  witnesses  of  former  glaciation,  and  we  have 
been  able  to  establish  three  phases  which  correspond  exactly  to  those  of 
the  Alps  and  North  Europe.  The  necessary  proofs  were  furnished  by 
moraines  iu  a  state  of  more  than  excellent  preservation.  The  more  one 
approaches  the  equator  the  higher  the  snow-line,  the  greater,  also,  the 
elevation  of  ancient  glaciation.  We  found  it  at  9515  feet  in  the 
Tunari,  the  Quimzacruz,  and  the  Araca  mountains.  It  is  worthy  of 
notice  that  the  eastern  sides  of  the  mountains  have  alwa^'v  been 
exposed  to  greater  moisture,  and  that  therefore  they  show  the  remains 
of  former  glaciation  at  a  lower  level  than  on  the  western  slopes.  On 
the  other  hand,  wo  observe  that  even  the  most  southerly  of  the  isolated 
volcanoes  have  borne  ice-caps ;  thus  the  Cerro  Tacora,  which  has  a  belt 
of  enormous  moraines  as  far  down  as  13,780  feet. 

The  lower  level  of  the  glaciation  descends  as  we  proceed  further 
south,  and  thus  keeps  more  or  less  parallel  to  the  snow-line  of  to-day. 
Near  Cochabamba  it  lies  between  9190  and  9515  feot. 

A  former  glaciation  of  Brazil  is,  of  course,  out  of  the  question.    Such 
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speoulations  as  have  appeared  on  the  subject  were  due  to  a  miBinterpre- 
tation  of  certain  phenomena. 


Before  the  paper,  the  Chaibman  (Ck)loDel  G.  E.  Church)  siud :  Our  paper  this 
evening  b  on  a  very  interesting  sectioQ  of  South  America,  through  the  northern 
part  of  the  Argentine  Republic,  and  skirting  the  foot  of  the  hills  of  the  Andes  and 
Tarious  points  in  Boli?ia.    I  will  now  call  on  Dr.  Hoek  to  read  his  paper. 

Alter  the  paper,  the  Chaibman  said :  We  haye  the  pleasure  of  haying  with  us 
this  eyening  Colonel  Susrez,  charge  d^affairtu  of  Boliyia.  Perhaps  he  will  fsTour 
us  with  a  few  remarks. 

Colonel  SuABEZ :  I  haye  listened  with  great  pleasure  to  the  yery  interesting 
lecture  about  Dr.  Hoek^s  trayels  in  Boliyia.  I  am  yery  pleased  indeed  that  some 
interest  is  heing  taken  now  in  South  America.  It  is  not  yery  long  ago  that  I  was 
inyited  to  a  country  house  in  England,  and  when  I  arriyed  there  I  only  found 
the  ladies  of  the  boose-party.  They  were  all  staring  at  me,  and  I  could  not  make 
out  what  was  the  reason.  Bat  soon  I  discoyered  it.  One  of  the  ladies  of  the 
house-party  brought  me  her  album,  and  asked  me  to  write  my  name  down  and  the 
country  from  which  I  came.  I  did  so,  and  after  haying  written  **  Boliyia,"  she 
asked,  «* Something  else?"  I  said,  «*What?"  "Something  else?"  I  said, 
"  South  America  ?  "  «*  Yes,'*  she  said,  *nhat  is  what  we  want."  And  then  the 
lady  of  the  house  told  me  they  had  been  discussing  at  length  where  Boliyia  was  ; 
some  said  it  was  in  South  Africa,  and  some  in  Bohemia.  When  she  told  me  this,  I 
found  out  they  expected  to  see  me  dressed  in  feathers.  That  is  why  I  am  so  yery 
thankful  to  Dr.  Hoek,  Colonel  Church,  and  Sir  Martin  Conway,  who  haye  trayelled 
there  and  giyen  you  some  idea  of  Boliyia.  Tou  will  see  we  are  not  quite  in 
the  state  in  which  things  were  originally  found.  I  hope  at  no  distant  date  tie 
country  will  be  opened  up  with  railways,  and  I  dare  say  Messrs.  Thomas  Cook  & 
Son  will  be  selling  you  tickets  and  taking  you  07er  to  make  a  few  excursions 
up  the  mountains.  I  may  tell  you  we  haye  all  sorts  of  climates  there;  you  can 
chooee  your  own.  We  have  not  such  a  pretty  climate  as  you  haye  in  England, 
where  in  a  few  hoars  you  haye  five  or  six  changes ;  but,  all  the  same,  I  think  we 
could  offer  you  some  very  nice  climates  indeed.  I  beard  Dr.  Hoek's  remark  that 
the  principal  industry  is  mining.  It  is  so ;  but  I  may  tell  you  that  we  also  haye 
indiarubber.  The  indiarubber  that  comes  from  Bolivia  they  call  Para  rubber, 
because  it  passes  through  the  port  of  Para ;  the  best  comes  from  Bolivia,  and  is 
then  shipped  to  Europe.  We  also  have  great  opening  for  agriculture,  as  to  which 
Colonel  Church  will  be  able  to  inform  you,  for  he  was  in  Bolivia  some  years 
ago,  and  he  took  great  interest  in  that  country,  and  I  hope  he  will  still  do  sa  la 
conclusion,  I  have  only  to  thank  Dr.  Hoek  for  his  lecture  on  Boliyia. 

The  Chaibman  :  I  also  see  our  well-known  friend,  Seflor  Aramayo,  late  Minister 
of  Boliyia. 

Sefior  Abamato  :  I  thank  you  for  calling  upon  me  to  say  a  few  words  on  this 
occasion,  but  I  have  nothing  to  add  to  the  feelings  already  expressed  by  Culonei 
Suarez  on  behalf  of  Bolivia.  I  haye  only  to  say  that  I  thank  Dr.  Hoek  for  hb  yery 
interesting  lecture  to-night,  which  has  instructed  me  on  many  points  respecting 
the  geology  and  geography  of  my  own  country ;  and  I  am  sure  it  is  yery  satis- 
factory to  see  that  the  exploration  conducted  by  my  old  friend  Dr.  Steinmann  has 
been  so  successful  in  Bolivia,  and  has  given  an  opportunity  to  this  Society  to  hear 
a  good  deal  of  the  interesting  resources  of  the  country. 

The  Chaibman  :  With  your  permission,  I  will  occupy  a  few  minutes  of  your 
time.  I  haye  read  Dr.  Hoek*s  paper  carefully,  and  he  is  to  be  complimented 
on  the  information  of  varied  character  it  contains.    Once  we  get  the  accurate 
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roup  of  his  tinTelB,  it  will  be  a  great  advantage  to  the  geograpbj  of  the  wgm 
of  which  he  has  treated.      But  his  paper  once  more  opens    the  old  quei^g 
of  the  glaciattoD  of  South  Atnerioa^^n  ice  age»  of  which  he   saya  there  ^H 
io  the  Andes  three  marked  epochs.     We  know  that)  so  far  aa  N<»th  Am<Mi 
is  coDcemed^  the  ice-cap  extended  south  to  about  35^  N*  tat.    This  paper  briagi 
forward  promiuentlj  an  ice  age  on  the  southern  half  of  the  continent,  where  g^ti- 
tion  extended  north  at  least  as  far  as  17°  S.  lat.,  at  a  point  iu  the  ¥allej  of  tba 
AmajcoD  at  about  5000  feet  above  sea-level,  north  of  Cccbabamha,    Here  Dr.  QH 
found  DumerouB  evidences  of  glacial  action.    The  theory  of  Agassiz  as  to  the  glij^l 
tion  of  the  Amazon  valley  and  of  all  Braistl  has  been,  to  the  satisfiiction  of  most  peopU, 
completely  demolished  by  the  studies  of  the  geological  section  of  the    Braxilisn 
Government,  and  eepecially  by  the  emioeDt  geologist,  Dr.  John  Branner.     He  hai 
gone  very  thoroughly  into  thla  ice  question,  and  finds  that  the  crystalline  rocks  of 
Bias^U,  from  Hio  do  Janeiro  to  the  Amazon,  are  aubject  to  a  softening  process.     In 
the  case  of  gneiss,  granite,  and  diorite,  the  decouipoaiiion  sometimes  reaches  a  deptb 
of  more  than  300  feet,  and  hard  felspathic -porphyry  is  decompoaed  from  12  to  15 
feet  deep.     Some  of  I  he  Miocene  rocks  are  decDm|)Osed  to  a  de^jth  of  370  feel,  and 
in  the  carbonaceous  formation  as  deep  as  400  feet.     This  process  splits  oft  immeoBi 
masses  from  the  slopes  of  the  mountains,  and  these  are  broken  into  fragments, 
large  and  small,  which  exfoliate  on  their  edges  and  furm  boulders,  that  are  piled 
up  in  such  (trofubioD  that  well  may  they  be  taken  for  moraines.     This  was  true  of 
a  mass  of  dioritic  boulders  that  Agaasiz  found  400  or  500  miles  up  the  Aoiazon,  ea 
the  norlh  side,  and  which  he  took  as  morainic  formation,  but  which  was  afterwardi 
ditcovered  to  be  composeil  of  boulders  of  deconapositioo.    Similar  depoaita  may  ha 
found  all  along  the  coast  of  Brazil  inland,  and  have  all  been  proven  to  be  of  th« 
same  nature.    Such  softening  of  the  rocks  in  the  South  American  tropics  goes  on  at 
a  much  greater  pace  than  it  docs  in  the  temi>erate  zone.     For  instance,  the  ameu&i 
of  nitric  acid  and  carbonic  acid  in  ihe  atmosphere,  and  especially  the  former,  is  very 
great,  and  is  said  to  be  formed  from  the  electric  discharges  of  the  atmosphei  e,  and  thii 
hel}^>8  the  decomposition  process.     Again,  somethiog  which  seems  to  haTo  deceiTed 
a  great  many  geologists,  and  made  them  think  they  were  looking  upon  traces 
of  glacial  action,  is  the  *'  fltitingy'^  examples  of  which  are  numerous  in  the  BraziUan 
rocks.     A  drop  of  water  trickles  down»  and  ultimately  a  little  streantx  forms  a 
groove,  until  finally  iu  the  course  of  ages  it  grows  deeper  and  deeper — ^aoywhers 
from  G  inches  to  many  feet.     If  ray  statements  be  correct,  one  has  to  accept  the 
glacial  theory  with  reference  to  Brazi.1  and  any  part  of  I  he  Amazon  valley  with 
reserve ;  but  I  hare  no  doubt  that  the  eminent  gentlemen  who  hare  made  these 
geological  examinations  now   under  discussion   thoroughly  understand  that  their 
views  are  in  conQict  with   the  geologists  who  have  fo  exhaustively  studied  the 
problem  of  South  American  glaciation  in  Brazil.    Dr.  Hoek  has  been  exanuniog 
tlie  slopes  of  the  Andes — what  shall  I  say  '^   frcm  22°  S.  lat  up  to  17%  when 
ho   found   glacial  action  at  a  very   low  elevation»  at   the  Amazon  base  of  the 
Tunari  range.    This  point  is  31)0  geographical  miles  nearer  the  equator  than  Rio  da 
Janeiro,  in  the  vicinity  of  which  the  oiountaios  rise  to  the  eievation  of  10,040  fsett 
mountains  of  stick  friable  material  that>  had  they  ever  been  glaciated,  they  wotild 
have  melted  like  sugar.     It  seems  doubtful  if  any  isothermal  lines  could  ever  faafS 
compensate  for  this  difference  of  latitude  and  great  elevation.     But  the  glat^atioa 
of  Brazil  having  been  disproved,  query,  do  we  not  require  still  further  knowledge 
regarding  these  supposed  glacial  evidences  reported  frooi  Bolivia  before  we  oas 
thoroughly  accept  the  viowa  set  forth  in  Dr.  Hoek*8  paper  ?    May  not  his  morainaa 
also  be  boulders  of  decomposition  ?     I  do  not  assert  that  they  are  ;  but  the  queeti^m 
ia  intere«tlDgf  and  so  able  and  devoted  a  scientist  as  0r.  Hoek  wilt,  I  feel  oertaiOi 
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make  it  more  ao  id  the  future.  I  luiTe  Bimplj  thrown  out  a  few  ideAa ;  but  I  may 
aay  to  Dr.  Hoek  I  am  not  a  profesaional  geologist,  only  an  amateur;  but  the  two 
eidea  of  tbe  continent  seem  to  be  so  in  contradiction  tbat  we  hope  we  sball  bare 
more  information  from  Dr.  Hoek  himself,  I  waa  going  to  ask  him  to  give  it  to  us 
now,  but,  as  he  seem 9  to  be  a  little  sbj  of  his  good  English,  we  must  hope  that  he 
will  favour  us  in  soiue  other  form  later  on.  In  any  event,  I  think  1  express  your 
sentiments  in  thanking  Dr.  Hoek  mmt  heartily  for  his  paper,  and  ako  ihe  very 
excel leot  mouthpiece  he  has  brought  with  him,  who,  I  may  say,  baa  adorned 
science  with  the  eloquence  of  poetry. 


A  TBIP  INTO  THE  CHILI  PROVINCE.   NORTH  CHINA,^ 

By  the  Rev.  JOHN  HEDLEY. 
It  had  long  been  my  deiire  to  take  a  trip  through  tbe  Great  Wall 
of  China,  and  see  for  myself  at  least  a  part  of  that  large  tract  of  country 
known  as  tBe  Chili  Province.  My  travelling  companion  waa  Mr.  R.  J. 
Gonld,  sub-agent  of  tbe  British  and  Foreign  Bible  Society  in  Tientsin . 
and  the  primary  object  of  our  journey  waa  tbe  diasemination  of  Scrip- 
tures. We  started  off  from  this  ancient  city  of  Yung-Pbing  fu  (Eternal 
Peace),  whose  historj^  can  be  traced  back  for  3000  years,  on  Ootober  19, 
1004, 

Not  only  did  we  travel  without  escort,  but  without  firearms  of  any 
dcBoription  whatever,  and  when  it  is  remembered  that  the  district 
is  proverbial  for  lawlessueBs,  it  says  fiomethiug  for  tbe  tooal  gOYerument 
that  we  were  not  once  placed  in  any  positiou  where  firearms  would 
have  been  of  value.     Tbe  friendliness  of  the  people  was  most  marked. 

On  October  22  we  passed  through  the  wall  at  Liing-ko  (Oold  pasa), 
Liing*ko  is  the  only  pass  for  some  miles  round  posaible  for  vehicular 
traffic.  Several  other  pasaea,  as  Liu-ohia-ko  and  Tao-lin-ko,  are  in  the 
vicinity,  but  boulders  lie  ao  thick  that  it  is  impossible  for  carts  or 
barrows  to  get  through.  Animals  and  foot-pasfleDgers,  however,  use 
the^e  passes  regularly,  and  so  reach  their  destinations  quicker  than 
would  be  possible  were  they  confined  to  onl}^  one  exit.  At  all  these 
places  custom  houses  are  found,  and  ttixes  levied  on  goods  passing 
to  and  fro.  Bi^oks  alone  are  exempt  from  duty,  so  we  got  through 
without  any  delay  on  that  score.  The  pass  at  Liing-ko,  through 
which  the  Sha  llo  (Sand  river)  flows,  no  longer  boaats  the  tower  that 
once  spanned  tbe  river,  its  place  being  taken  by  a  sort  of  barrier  made 
of  inverted  pules  across  tbe  stream.  The  tower  was  destroyed  by  floods 
in  the  year  1860,  and  of  course  there  has  never  been  any  attempt 
made  to  replace  it.  A  very  fine  specimen  of  the  ancient  towers  atill 
stands  at  Liu-chiVko,  some  10  miles  east  of  Liiug-ko,  of  which  a  print 
was  recently  sent  to  the  K.G.S. 
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Through  the  p&aa  the  road  rans  alongside  the  stream  and  under  tbe 
shadow  of  the  towering  hills  oa  which  the  Great  Wall  is  built.  Tlw 
oharaoter  of  the  scenery  changes  immediately,  for  whereas  inaide 
the  pass  the  hills  are  for  the  most  part  barren^  we  were  stir  prised  to 
find  the  north  side  thickly  studded  with  trees,  not  only  making  the 
landscape  much  more  beautiful,  but  affording  to  the  people  a  plentiful 
supply  of  fuel  for  the  cold  winter  months.  This  continued  until  we 
had  got  some  distance  be^^ond  Ohaw*obaug-ko,  a  distance  of  about  50 
English  miles,  and,  in  response  to  our  inquiries,  we  were  everywhere 
told  that  within  that  radius  fuel  was  the  cheapest  of  the  daily 
necessities.  In  the  former  part  of  this  distanoe,  firs  and  willowB  are 
most  common  ;  later,  in  addition  to  these,  we  came  upon  very 
poplars,  while  when  we  reached  Chaw-chang-ko  we  found  all 
hills  olad  with  a  species  of  small  oak  tree,  the  branches  and  leaTtt 
of  which  make  most  excellent  fuel.  Indeed,  the  range  of  hills  there 
takes  it8  name  from  these  trees,  Paw-law  Shan  (Oak-trea  hills),  thoagli, 
strange  to  say,  the  natives  denied  all  knowledge  of  that  name  as  applied 
to  the  hills.  We  also  found  that  near  the  wall  l»rown  rice  was  grown. 
this  being  dae  to  tho  presence  of  the  Sba  IIo,  and  men  were  even  then 
busily  engaged  in  banking  up  the  river  and  diverting  its  course  into 
their  pad dy- plots  ( they  are  too  small  to  be  called  fields).  That  they 
appreciate  homo  produce  is  evident  from  the  answer  we  received  b&  to 
its  qualitj^,  **  better  than  the  white  rice  which  comes  from  the  Bouth.^ 
The  whole  of  thid  district  suffered  severely  at  the  hands  of  the  Hung- 
I!u-Tzua,  often  spelled  Chung  <Jhu-TauB  ( Red -beards)  two  years  ago, 
the  people  everywhere  fleeing  to  the  mountains  for  refuge,  leaving 
behind  only  a  few  elders  to  negoliate  the  ransom. 

The  road,  lying  in  a  fertile  valley  that  varied  in  width  from  400  ta 
1000  yards,  was  very  good  going  till  we  reacheJ  the  Manchu  village  of 
Tu-shih-munn  (Karth-atone  door).  Here  we  came  upon  the  tirst  of  the 
many  **  ling**  (mountain  range)  we  were  henceforward  to  pass  throogh. 
Two  narrow  defiles,  not  more  than  8  feet  wide,  led  us  from  Tu*shih- 
muiin  to  Ta-wliih-munn  (Big  stone  door),  and  introduced  us  to  a  landacafte 
still  more  beautiful  thai^  any  we  had  hitherto  seen.  After  this  we  werv 
never  very  far  away  from  high  ranges  and  narrow  passes,  but  the 
floenery  was  so  varied  and  bo  full  of  ijiterest  that  we  almost  forgot  the 
woMririess  of  body  tu  which  we  had  to  submit  Tbtj  jippruaoh  to  Chaw- 
chaug'ko  was  one  of  the  most  fatiguing  of  all,  aud  while  wo  thought 
we  h^  reaohed  Chaw-chang-ko,  we  found  we  had  only  got  txy  Cbaw- 
chaiig-ko-muim,  i,€,  "the  do4j>r  of  the  valley/*  The  ion  we  looked  for 
was  2  miles  further  on.  The  light  failed  us  before  wo  reached  the  inn* 
Gold  is  found  in  the  stream  that  flows  through  the  valley  here,  but 
ouly  in  small  quantifies.  The  natives  of  this  valley  seemed  a  poorer 
and  more  wretched  set  of  people  than  any  we  met  on  our  journe\% 
We  started  at  7  o'clock  next  morning,  and  at  once  found  otuselves 
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olimbiDg  wbat  seemed  to  me  a  sort  of  spiral  stairoaae.  Round  and 
round  we  went»  climbmg  higber  eaoh  6tep.  At  one  point  we  witli 
our  ponies  were  immediately  over  the  heads  of  the  carts  trayelling 
more  slowly  behind.  The  descent  on  the  other  side,  though  not  of 
the  oiroular  type,  was  almost  equally  difficnlt.  The  "ling"  is  exactly 
a  mile  long,  and  some  idea  of  the  height  of  the  kills  may  be  gathered 
from  the  fact  that,  although  the  suti  had  risen  before  we  left  the 
inn,  we  had  travelled  just  an  hour  before  it  touched  us,  and  then  only 
through  a  gap  in  the  range.  But  what  we  had  there  was  as  nothing 
to  what  we  met  at  ra-hwaw-ohih-ling,  some  5  miles  further  on.     We 


8HA    HO   riiOWI2?Q   THTlOrCH    i'Abb   A  J    LKJiu    n"<  , 

quietly  ascended  the  narrow  path,  hut  found  it  did  not  get  easier  as 
we  mountetl*  The  **ling"  is  more  **  f-piral  *' and  more  diiHoult  by  far 
than  that  of  our  morning  experience,  and  though  we,  unfortunately, 
had  no  instruments  with  us  by  which  we  could  measure  the  altitude, 
we  had  climbed  considerably  more  than  luQu  feet — my  friend  thought 
at  least  'lOHQ  feet— when  we  reached  the  top.  There  we  were  abun- 
dantly rewarded  for  our  climb.  Issuing  out  of  the  narrow  defile  at 
the  summit,  a  scene  of  surpassing  grandeur  was  prcHented  to  our 
view.  It  even  moved  the  souls  of  our  Chinese  companions  to  speech, 
so  it  must  have  been  unusual.  Before  us,  glistening  in  the  bright 
morning  stmshine,  were  rank  upon  rank  of  towering  iiioun tains, 
the  sandy  face  of   those   in.  the    foreground   showing   up   splendidly 
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against  the  dark  pnrple  behind*  Absolotely  nothing  but  hOls  and 
trees  were  to  be  seen.  Not  a  hut  of  any  description,  not  a  single  peraoit 
or  animal  oonld  be  discerned.  We  seemed  to  have  climbed  to  the  roof  I 
The  hills  here  are  known  as  Lama  Shan  (Lama  moun tains),  and  ft 
garmlona  gnest  at  the  inn  where  we  stayed  in  the  eyeniog  assured 
lis  that  on  tho  sammit  of  the  highest  peak  stood  a  temple  csalled  Wang 
Hai  Miao  (Look-at-the-sea  temple),  from  which  the  sea  in  the  vicinity  of 
Shan  Hai  Kuan  could  be  easily  made  out.  This  meant  at  least  a  Tiew 
of  60  mileSf  and  the  tale  was  somewhat  disoonnted  by  his  later  state- 
ment that  this  mountain  was  at  least  40  li  (13  miles)  high. 

Finding,  alter  all  our  climbing,  that  we  could  not  reach  the  tows 
of  Tang'tao  Ho  before  late  in  the  afternoon,  we  pushed  on  in  a 
northerly  direction  towards  Tao-urr-tung.  About  10  miles  south  ot 
the  town  we  came  upon  the  Ching  Lung  (Bright  Dragon)  river,  which 
flows  into  the  Lan  river  at  my  own  city  of  Yung-phing  fu.  We  bad 
our  share  of  that  river  then,  for  we  forded  it  no  fewer  than  nine 
times  that  afternoon,  and  next  morning  a  branch  of  it  had  to  be  orosaed 
seven  times,  as  it  flows  from  the  hills  east  of  the  main  stream.  We 
passed  within  2  miles  of  a  gold-mine,  worked  by  the  Ci^ina  Engineering 
and  Mining  Co.,  Ltd.,  but  which  in  recent  years  has  not  yielded  much. 
At  Ilu-to-shih  (Tiger  Head  rock),  so  named  from  a  rock  which  is  an 
almost  perfect  specimen  of  a  tiger's  head,  prospecting  for  gold  haa  been 
carried  on  at  various  times,  hut  so  far  without  success. 

At  TaO'Urr-tung  we  came  for  the  first  time  into  contact  ^ith 
Mongolians,  staying  for  the  night  at  a  Mongol  inn.  We  were  deatined 
to  sec  a  great  deal  of  these  primitive  people  on  our  trip,  and  I  may  as 
well  say  at  once  that  we  were  both  moat  favourably  impreeaed  with 
them*  My  travelliog  companion,  who(^e  work  in  China  had  up  to  ihia 
year  been  in  the  vicinity  of  the  Yang  Tse  river,  was  very  much  sur- 
prised, and,  I  think,  not  a  little  diBappointed,  to  find  that  the  men 
dressed  exactly  like  the  Chinese,  wearing  the  queue  and  the  blue  gown, 
though  the  women  differed  from  the  Chinese  in  having  large  feet,  a 
distinctive  head-dress,  and  a  very  long  upper  garment  coming  right 
down  to  the  heels«  He  had  looked  for  conspicuous  differences,  forget- 
ting for  the  moment  that  the  Mongolians  are  divided  into  nomadic  and 
settlers,  the  former  living  a  roving  life  on  the  wind-swept  plains  of  the 
north,  while  the  latter  inhabit  the  district  in  a  part  of  which  we  wew 
travelling.  As  a  matter  of  fact,  inner  Mongolia  was  formerly  inhabited 
by  Mongolians  only.  But  generations  ago,  the  Manohu  rulers,  by  a 
system  which  they  euphoniously  describe  as  "  chieh  ti  )  ang  min  ** 
(**  borrow  the  land  to  support  the  (Chinese)  people "),  settled  Chineae 
families  amongst  them ;  und  now,  in  the  pathetic  language  of  an  old 
Mongol  woman  with  whom  we  talked  one  day,  **  the  Mongols  are  leM 
than  half  of  the  population/'  The  villages,  however,  in  tbeir  names, 
still  retain  memories  of  their  former  estate,  many  of  them  being  known 
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as  this  **  jing-tzn/*  that  •*  chang-tzu,"  and  m  an.  When  it.  ia  re- 
mem  l^e^ed  that  a**yiDg**  is  a  camp  or  a  barrack,  and  a  '*ohaDg'*  is 
a  tent  or  an  awning,  we  have  in  the  nomenclature  a  record  of  a  past 
that  in  many  respcote  is  obscure.  The  Mongols  we  met  struck  us  as 
being  a  mitch  quieter  and  more  friendly  people  Ihan  the  average 
Chinese.  Thf-y  were  very  free  in  conversation,  even  the  women  seem- 
ing to  be  pleased  at  any  opportunity  of  speaking  to  us;  bo  dififerent 
from  the  Chinese  woman,  who,  when  she  does  not  rush  away  at  sight 
of  a  si  ranger,  will  bang  her  head  in  apparent  modesty.  Amongst 
themselves  tbey  speak  id  their  own  language,  condescending  to  Chinese 
only  when  compelled,     (0«r  Mongol  landlord  at  Tao-urr*lung  told  us 
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that  much  of  the  language  commonly  spoken  among  the  nomads  was 
nnintelligible  even  to  them,  ihe  settlers*)  They  all  speak  Chinese  with 
a  soft  liquid  accent  that  reminds  one  of  Hindustani,  and  invariably 
drop  their  voices  with  gentle  cadence  at  the  end  of  a  sentence.  The 
harsh  strident  tones  in  whioh  the  average  Chinamen  will  salote  yon 
are  never  heard  from  the  Mongols.  There  is  no  intermarrying  between 
the  two  races.  They  dwell  together,  but  are  still  apart.  A  man  pur* 
chases  his  wife,  paying  over  to  her  father  money,  pigs,  and  clothing. 
Without  these  three,  he  mubt  remtiin  a  bachelor  Polygamy,  of  conrse, 
is  allowed;  our  young  friend  almost  indignantly  asking  me,  **  Why 
should  not  a  man  have  more  than  one   wife,  if  he  oan  afibrd  to  buy 
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mora?"  To  their  religion  the  Mongols  are  fanatically  wcddetl ;  tbeir 
temples  are  eTerywhere  in  mo6t  excellent  repair,  and  mao^  of  them 
really  l^eantifiil;  lamae  with  shaven  head  and  yellow  robe  aloTiDd 
wherever  yon  go,  until  at  Chung*tn  fii  f  Jehol),  in  tie  vicinity  of  the 
templeH,  there  seemed  to  lie  more  lamas  than  Isymen.  But  that,  nn- 
frjrtunately,  does  not  mean  an  overplus  of  righteousness,  for  some  of 
the  lamas  are  openly  immoral,  given  np  to  opinm  and  gambling.  Od© 
of  the  most  lovely  temples  I  have  ever  seen,  thonp;h  it  waa  not  very 
large,  that  at  Pai-nin-tenn,  was  in  charge  of  an  old  lama  who  had  a 
Chinese  woman  living  in  the  toraplo  with  him;  and  we  were  credihly 
informed  that  Ijing  and  pilfering  are  regarded  as  but  1  rifling  matters 
hy  the  njHJority  of  the  people.  SiilJ,  we  liked  them;  their  gentle 
manners  and  obviuus  friendliness  being  a  great  contrast  to  the  olttmsive 
cnriosity  and  bold  impertinence  of  their  Chinese  neighbours. 

PVom  the  pass  at  1  Vhwaw-chih-ling,  which  led  ub  through  a  valley 
about  7  miles  long,  right  up  to  Hu-to-shih,  where  for  the  fifth  time 
we  forded  the  Ching-lung  river,  the  country  was  very  bare  and  desol&ti^ 
Trees  were  scarce t  the  hills  were  brown  and  barren,  and  there  was  bat 
little  lund  capable  of  cultivation,  the  road,  like  the  curate's  eg^,  )»eiDg 
good  in  parts  only.  Here  and  there  on  the  hilbides  were  patches  of 
roolaimed  land,  some  of  them  at  snoh  a  height  and  angle  that  one  conld 
only  wonder  how  animals  or  plough  could  stand  there,  muoh  less  work. 
Bat  the  Chinese  agiicultnrist  is  nothing  if  not  persistent  and  adaptive, 
and  so  many  spots>  that  in  another  land  and  with  another  people  wotild 
be  left  to  stones  and  sluhble,  are  diligently  worked  by  these  patiei^i 
sons  of  toil.  Sleeping  one  night  at  Tao-urr-tung,  we  next  morning 
retraced  our  steps  for  4  miles,  and  turned  east  through  a  wide  Talley 
that  takes  its  name  from  Faw-ye-tung,  a  small  market  town  some 
miles  along.  Here  we  came  again  on  fertile  soil,  and  after  the  desola- 
tion of  the  previous  day,  it  was  delightful  to  behold  long  stretches 
of  splendid  soil  under  the  plough.  Late  in  the  season  though  it  was, 
the  people  were  very  buey  in  the  fields,  and  in  many  places  we  saw 
one  set  of  men  digging  up  the  roots  of  the  kaoliang  (tall  Barbadoes 
millet),  which  they  use  as  fuel,  and  others  following  them  with  the 
plough,  turning  over  the  land  in  preparation  for  next  year.  Here 
no  wheat  is  grown,  but  in  such  a  year  as  this  has  Ijeen  they  get 
magnificent  crops  of  kaoliang,  short  millet,  and  black  beans,  l*hat 
night  we  stopped  at  Ko-munn,  known  also  as  TIsiaO'ta>tze-ko,  sleepiog 
in  a  long  room  where  some  score  or  more  of  goatskins  were  drying, 
prior  to  being  sold  to  representatives  of  Tientsin  firms.  We  rose  by 
mistake  early  next  morning,  l>eing  out  of  bed  by  1.80,  and  on  the 
road  by  2.50.  Early  as  wb  were  (there  was  a  glorious  moon,  and  a 
sunrise  never  to  be  forgotten,  so  we  felt  quite  virtuous),  we  were  not 
the  first  astir,  for  that  day  was  marked  in  the  Chinese  calendar  as  a 
lucky  day,  and  the  country  seemed  alive  with  people   marrying  and 
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l^iving  in  marrifige.  Our  wanderings  tbat  d&y  ended  at  Ta-chang-tze, 
a  large  and  busy  town,  whore  wo  came  ijito  toncli  wiHi  tlie  troops  of 
General  Ma  Ye  Eun  {Ma  of  the  Pearl  m on n tain),  which  have  Ijeen 
stationed  all  romid  this  district  since  the  opening  of  the  Russo-Japanese 
war»  A  small  river,  too  shallow  for  navigation,  flows  past  the  town 
to  join  the  Ta-ling  Ho  at  Kin-chau  Fu,  some  100  miles  east*  And 
when  one  thinks  of  the  amount  of  business  that  is  done  in  this  and 
other  towns  in  the  vicinity,  it  seems  a  pity  that  no  attempt  is  made  to 
utilize  a  waterway  that  would  so  easily  connect  with  the  Feking-Nin- 
chwang  railway.  Tientsin  firms  have  their  representatives  here,  as  in  all 
the  large  towns  of  inner  ]\Iongolia,  the  purchase  of  skins  being  their 
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principal  trade,  though  Manchester  cottons  and  American  oil  are  every- 
where to  l>e  seen.  Skins  are  purchased  from  the  peopb  at  the  marketn, 
one  feature  of  the  landscape  being  the  immense  Hocks  of  sheep,  goats, 
and  oxen  that  the  people  keep.  The  skins,  when  dried  and  packed,  are 
carried  on  mnles  acrofs  the  mountains  through  Liing-ko  to  Hsn  Ko 
Chwang,  a  station  below  Tongshan,  on  the  Peking  line,  whence  they 
are  sent  on  to  Tientsin,  The  distance  thus  covered  by  the  mnlea  is  not 
less  than  250  miles,  but  the  cost  of  transit  seems  remarkably  low.  One 
hundred  catties  (about  133  lb«.)  cost  aboat  la,  tjil.,  and  as  a  mule  cannot 
carry  much  over  two  hundred  catties,  it  seems  that  a  better  means  of 
transit  might  easily  h^  found  if  the  river  at  their  very  doors  were  only 
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dredged  anffioiently  to  admit  of  flat-bottomed  boats  goin^  up.  The 
mnlee  bearing  tbeir  heaTj  burdens  are  oonstantly  met  on  the  road,  one 
man  often  managing  as  many  as  ten  or  a  dozen.  They  txsTel  yeiy 
slowly,  bnt  do  tbeir  33  miles  a  day. 

From  Ta-oheng-tze  we  tamed  westward  to  the  oity  of  Ghien-ohang 
hsien,  better   known    by  its    local  name    of  Ta-tze-ko.      The  hitter 
name  signifies  Pagoda  valley,  so  oalled  because  of  a  famous  old  pagoda 
of  the  Tang  dynasty  (a.d.  61B->707)  that  stands  a  few  miles  west  of  the 
town.     The  pagoda  is  in  a  state  of  rain  now,  and  an  eloquent  paimUs 
of  the  old  and  new  is  afforded  by  the  telegraph  wire  that  rone  imii 
diately  in  front  of  it.     The  streets  of  Ta-tze-ko  are  faroad  and  wsU 
kept,  lined  on  either  side  with  good  shops,  many  of  them  in  nse  and 
style  quite  equal  to  what  may  be  seen  in  Peking  or  Tientsin.     It  is 
also  a  great  trade  centre,  a  speciality  being,  according  to  the 
boards,  the  importation  of  Shantung  goods.   There  are  over  700  bmrin 
houses  in  the  city,  while  the  total  population  is  estimated  to  be  well 
over  100,000.     like  all  the  cities  east  of  the  barrier,  that  is,  in  the 
Mongolian  part,  there  is  no  wall  at  Ta-tze-ko.    It  stands  in  a  fertile 
valley,  through  whioh  flows  the  small  river  already  mentioned  at  Ta- 
cheng-tze.     The  two  principal  streets   run  right  through   the  town 
north  by  south  and  east  by  west,  and,  though  there  is  never  that 
appearance  of  bustle  that  the  smaller  street  of  Ta-cheng-tze  presents, 
yet  all  day  and  every  day  a  great  deal  of  business  is  done.     Ta-tse- 
ko  ought  to  have  a  permanent  interest,  not  only  for  missionaries  like 
the  writer,  but  for  all  lovers  of  the  adventurous  and  enterprising.    It 
was  in  this  city  that  James  Oilmour,  whose  books  on  Mongolia  have 
the  double  merit  of  accuracy  and  entertainment,  lived  and  laboured  for 
60  many  years,  after  he  had  toiled,  and,  to  human  appearance,  failed 
in  his  work  <*  among  the  Mongols." 

Both  at  Ta-oheng-tze  and  Ta-tze-ko  coal  is  commonly  used  by 
the  people.  It  is  produced  at  a  place  named  Phing-ku,  33  miles  south 
of  the  former  town,  and  carried  by  mules  in  baskets  over  the  mountains 
at  a  price  which  works  out  at  a  little  over  $4  (7«.  6<f.)  per  ton.  The 
coal  workings  are  entirely  in  the  hands  of  the  Chinese,  and  are  said  to 
1)0  little  more  than  surface  borings  in  the  sides  of  the  hills.  One  old 
man  we  met  in  the  inn  at  Ta-cheng-tze  assured  us  that,  to  his  certain 
knowledge,  coal  had  been  produced  at  Phing-ku  for  at  least  fifty 
years. 

At  Ta-tze-ko,  as  at  various  stations  along  the  main  roads,  are 
contingents  of  General  Ma's  troop?,  all  seemingly  suffering  from  ennmi^ 
due  to  lack  of  occupation.  The  exception  to  this  is  at  Phing-chuan- 
chau  (Peaceful  Spring),  otherwise  known  as  Pa-ko  (eighth  valley, 
counting  from  Peking),  where  the  general  has  his  headquarters,  and 
the  soldiers  are  kept  hard  at  daily  drill,  being  in  consequence  a  fine, 
sturdy  set  of  fellows.     But  none  of  them  showed  any  anxiety  to  assist 
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Japan  to  turn   the  llasfcilanB  out  of  Mauoburia,  of  wliioh  some  howb- 
pajkers  have  l>eeii  mating  so  much  of  late. 

P^ka  is  as  fine  a  town  ae  one  need  wish  to  see,  while  Jehol,  of 
which  tnore  anon,  is  abont  the  most  beanliriil  and  inYiting  of  North 
China  cities.  Pa-ko,  true,  boasts  but  one  businees  street,  but  that  one 
street  is  7  Englkh  mihs  long.  The  sbops»  as  you  advance  into  the 
town,  are  equal  to  those  in  Ta-tze-ko.  The  street  is  fnlly  30  feet 
wide,  and  the  constant  passiDg  to  and  fro  of  carts,  big  and  little, 
pack-mules  and  camels,  mule-litters  and  donkeys,  to  say  nothing  of 
men,  women,  and  children,  is  enough  to  keep  the  stranger  interested 
for  many  hours,  and  asBnre  him  that  a  considerable  amount  of  money 
changoH  hands  daily.  Coal  is  found  in  large  quantities  within  com- 
paratively short  distances  of  the  town,  while  gold  and  silver  minea  are 
worked  in  several  places.  The  Imperial  ]^K>st  has  not  yet  extended  its 
system  outside  the  wall,  but  the  telegraph  company  has  had  stations 
in  all  these  cities  for  some  years,  and  the  poles  and  wire  across  the 
mountaiDs  give  quite  a  modem  touch  to  the  landscape.  The  manage- 
ment is  not  quite  so  precise  as  it  might  be.  From  Fa*ko  to  Jebol  is  a 
trip  to  be  remembered,  if  only  for  the  Hung-shih-la-liang-li-hsia  (Red 
Rock  pass)  which  has  to  be  negotiated.  From  start  to  finish  this 
pass  is  over  3  miles  long,  and  the  descent  on  the  Jehol  side  is  so  steep 
and  preoipitouB  that  it  Is  necessary  to  attach  ropes  to  the  back  of  the 
carts  and  have  a  few  men  hanging  on  behind.    Fortunately  for  us,  the 
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road  bad  been  reoently  repair«d — a  most  iinnsual  thing  in  Chit 

we  oould  scaroely  have  hoped  for  so  satisfactory  an  iBsue  to  our  trip. 

Here,  also,  io  several  places  we  observed  large  grain  baekets  filled 
with  heavy  stones  and  partly  buried  in  the  earth.  My  friend  thought 
pilgrims  to  Jehol  had  l»een  putting  in  a  few  **goQ<l  worVs  *'  on  the 
way*  by  taking  np  the  stones  ont  of  the  paths.  The  true  and  prooaio 
explanation  proved  to  l»e  that  they  acted  as  dams  for  the  rushing  water 
from  the  moontains  in  tlie  rainy  season,  and  prevented  the  carrymg 
awny  of  the  crops.  In  many  villages  we  saw  what  appeared  to  be  large 
buntUes  of  straw  lying  in  pools  and  firmly  hold  down  by  huge  In^aldeni 
pi  need  at  regular  intervals  npon  them.  This  proved  to  be  the  local 
method  of  treating  hemp,  which  is  thus  thoroughly  satiked  for  al^ont 
three  weeks,  taken  out,  and  dried  in  the  sun  before  being  worked  up 
into  ropes. 

Turning  northward  out  of  the  lied  liook  valley  into  the  valley 
watered  by  the  Je  llo  (Hot  river),  2  miles  away,  a  beautiful  vi«w 
of  the  city  of  Chung  tu  Fu  (Jehol)  (Complete  Virtue  city)  bursts  upr.n 
the  traveller  s  sight*  No  city  wall  obscures  the  prospect^  the  hou«es 
beiDg  \milt  on  the  sloping  hills,  Trees  and  templed  add  to  the 
harmonious  setting,  and  surmounting  alt  is  the  wall  enclosing  ttie 
imperial  palace  grounds,  <)  miles  in  extent,  built  by  Chien  Lung  over 
two  hundred  years  ago,  and  where  the  unworthy  Hsien  Fung  euded  his 
miserable  days  (the  Chinese  would  rather  say,  "  l»ecaroe  a  guest  on  lugb'*> 
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Her©,  too»  the  Bhops  are  mimerows  and  gcx>d,  tboiigh  tlie  gtreeta  are  not 
so  wide  aa  at  l*a-ko  and  Ta-tze-ko,  Admif^iou  to  the  palace  grounds 
is  posaibl©  onlj  on  prodaolioo  of  a  permit  from  the  Wai  Wa  Pu  at 
Peking,  and  future  travellers  would  do  well  to  provide  themselves  with 
such  an  authority*  Though  we  could  not,  there fore^  see  through  the 
palace,  the  Tartir  general  courteously  providtHi  us  with  a  guide  to  the 
temples,  for  which  the  city  is  famed.  The^  temples,  five  in  number, 
lie  4  miles  north  of  the  city,  and  the  view  they  present,  especially 
when,  as  we  first  saw  them,  a  brilliant  sun  is  glistening  npoo  them,  is 
something  to  dream  alMmt.  The  valley  ia  well  wooded,  to  begin  with; 
all  round  are  the  everlasting  hills,  so  that  nrtttire*8  environments  lend 
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their  beauty  to  the  works  of  man.  Two  of  the  temples  are  roofed  with 
braFB  tiles,  which  are  said  to  have  had  a  coating  of  gold,  while  magnifi- 
cent fir  trees,  the  Chinaman's  pet,  fill  all  the  courtyards.  Natnrally,  to 
lis  the  Potala  temple  was  moat  interesting,  not  on  acoount  of  ita  beauty, 
but  in  view  of  recent  events  in  Tibet.  This  temple  at  Jehol  is  said  to 
be  a  miniature  copy  of  the  rotala  at  Lhasa,  of  which  we  have  of  late 
heard  eo  much.  There  are  a  great  number  of  lamas  in  residence  here, 
some  say  sevea  to  eight  hundred^  but  on  the  day  of  our  visit  they  had 
all  gone  out  to  see  the  theatre  ereoted  in  the  valley.  We  did  not,  there- 
fore, get  inside,  but  we  were  the  less  inoli^ed  to  grieve  over  that,  since 
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alt  temples  in  China  are  more  or  le«a  reproduotions.     The  exterior  vie 
claimed  all  our  interest  and  time,  so  unlike  anything  else  to  be  se^n  i 
(Jhiua.     The  main  building,  standing  four-square,   look^  more  like 
medicBYal  castle  than  a  temple,  and  ia  an  imposing  sight.    Here  Lamaisot 
in  inner  Mongolia  finds  its  principal  home,  and  ezercisea  an  influence 
ivhich  none  can  fail  to  feeU     The  La  Ilan  Tting,  at  the  far  western  end 
of  the  same  valley,  is  notable  for  its  galaxy  of  :»0H  Baddhist  worthieii 
all  made  of  wood,  yet  gilded  to  look  like  gold,  and  kopt  in  perfiKst  oon- 
dltion.     The  doors  of  this  temple  are  usually  kept  lockml^  and  opened 
only  for  special  visitors.     But  as  we  were  leaving  we  found  the  janitors 
earning  an  **  honest "  penny  by  allowing  the  people  in  on  payment  of  a 
few  cash  each. 

At  Jehol  Manchus  seem  to  oompoee  the  larger  part  of  the  population, 
and  of  women^  with  their  |>eculiar  head-dress,  we  saw  a  great  number  at 
the  theatre  mentioned  above.  Wo  also  noticed  that  all  the  Manobn  boys 
wear  a  plain  earring  in  one  ear,  the  reason  given  to  us  being  that  it  was 
a  preventive  against  disease,  and  commonly  practised  among  the  bann^' 
men.  The  hills  in  the  vicinity  of  Jehol  are  of  quite  a  distinot  typ% 
asaiiming  most  unusual  and  fantastic  appearances.  One  peak  reeeoibl 
an  inceDBe-burner,  and  is  called  Hsiang  Lu  Shan  (Uesembliog  (^enser 
hill)  ;  another  is  named  Ha  Ma  Shan  (Frog  hill),  Wing  exactly  like 
that  amphibious  animal ;  while  one  hill  which  we  passed,  in  the  distance 
stood  up  like  our  own  St.  MichaerK  Mount,  but  when  we  got  nearer 
seemed  a  miniature  of  the  Giant's  Causeway.  All  al>out  game  is  found, 
and  in  groat  abundance,  as  witness  the  fact  that  in  the  season  pbeasants 
can  be  bought  for  a  sum  equal  to  1«.  per  brace. 

We  turned  our  backs  on  thia  interesting  diatrict  with  great  reluc- 
tance, but  other  duties  called  us  within  the  wall  at  the  end  of  three 
weeks.  We  finished  up  l>y  sailing  on  a  small  boat  down  tbe  Lan  river, 
and  although  four  nights  slee]>ing  under  a  mere  awning  is  not  so  much 
of  a  joke  in  November  as  it  might  be  iq  June,  yet  the  quiet  change  was 
very  enjoyable.  The  difitanoe  from  Jehol  to  Lanohau  is  rough I3-  esti- 
mated at  20Q  miles,  and  though  that  seemed  to  us  an  extravagant  esti- 
mate, yet  when  we  found  how  the  river  twists  and  turns  in  and  out  of 
the  masaive  mountains  that  rise  up  sheer  from  the  water's  edge,  w© 
felt  our  Chinese  boatmen  were  not  so  far  wrong.  The  river  is  navigable 
for  about  100  miles  above  Jehol,  that  is,  as  far  as  Fung-ning-hsien,  and 
flows  into  the  sea  about  3h  miles  south  of  the  railway  at  Lan-ohau.  The 
traffic  is  considerable,  and  the  boats — rough,  flat-bottomed,  crazy-looking 
affairs — are  legion.  A  great  trade  is  done  in  timber,  fruit  (principally 
pears),  peanuts,  and  Incense  powder,  while  kerosene  oil  and  cottons 
are  Bent  up  inland.  Not  the  smallest  [lart  of  the  pleasure — and  risk — 
lies  in  the  shooting  of  the  numerous  small  rapids  which  are  met  on  the 
river,  and  the  alert  and  ingenious  manner  in  which  tbe  boatmen  manage 
their  craft  is  worthy  of  even  a  Westerner's  admiration.     At  most  of 
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these  rapidi  (of  whioh  in  one  day  I  counted  thirty-one)  are  water-mtllg 
devoted  to  the  grinding  of  trees  to  make  incense*  The  trees  are  chopped 
into  small  pieces  and  thrown  into  a  hole  in  a  heavy  mills tone^  iwhich 
revolves  on  a  larger  stone  as  the  water  rashes  through  below*  In  the 
rainy  season,  when  the  river  flows  fall  and  fast,  they  can  grind  ou  a 
pair  of  mills  two  hundred  catties  per  day.  It  is  made  up  into  bundles 
of  this  weight,  and  sold  on  the  spot  for  fifty  strings  of  cash  (about  25«,), 
whenoe  the  bulk  of  it  is  transported  into  Manchuria  to  be  made  up 
into  fragrant  iiicense-stioks.  Idolatry  is  therefor©  profitable  to  others 
besides  priests.  The  river  is  a  sportsttian^s  paradise.  The  trip  down 
the  river  took  four  days,  but  was  full  of  an  ever-changing  charm*  We 
passed  through  the  wall  at  Fan-chia-ko,  where,  as  at  Lling-koj  the 
tower  has  disappeared,  carried  away  by  floods  in  1883.  Late  at  night, 
on  November  10,  we  brought  up  at  Yung-phing  Fa  ;  next  morning 
joined  the  mail-train  from  Sban-hai-kwan  at  Lan-chau ;  and  our  de- 
lightful trip  of  over  550  miles  was  a  thing  of  the  past,  to  ixamain  a 
pleasant  memory  for  many  years  to  come. 


A  JOURNEY  WEST  AND  NORTH  OF  LAKE  RUDOLF.* 

Prom  Notes  supplied  by  J.  W*  BROOKl!. 

In  August,  1903,  the  East  African  Syndicate  despatched  an  expedition 
to  the  little-known  country  extending  north  from  Mount  Elgon,  on  the 
west  side  of  Lake  Rudolf*  Four  white  men  were  sent,  one  of  whom,  Sir. 
J.  W,  Brooke,  furnishes  an  account  of  the  country  traversed,  accompanied 
by  a  map  of  the  route,  whioh  we  hero  reproiuce. 

Monnt  Elgon  eonsiets  of  a  foundation  of  gneiss  overlaid  with  duet, 
ashes,  and  scoria.^ ;  but  Dabasien,  a  little  further  north,  ia  almost  entirely 
lava,  the  intervening  space  being  occupied  by  a  highly  contorted  schist 
with  quartz.  North  of  Dabasien  there  are  hills  some  lOoO  feet  high, 
almost  perfectly  pyramidal,  whose  origin  is  a  difficult  problem.  The 
Karaniojo  and  Jiwi  countries,  through  which  the  route  lay,  are  mainly 
volcanic,  being  traversed  by  sharp  volcanic  dykes  which  rise  pre- 
cipitously some  50n  feet  out  of  the  flat  alluvial  pljiitJS.  Dodosi  is, 
however,  slightly  more  iateresting.  To  the  north-east,  after  a  range  of 
mountaius  has  l>een  crossed,  the  ground  sinks  by  a  precipitous  step  to  a 
volcanic  plain  covered  with  thorn  bush  alH3iit  lyni)  feet  above  sea-level. 
It  is  only  practicable  just  after  the  rains  in  August  and  September*  A 
large  river,  hitherto  not  marked  on  the  maps,  and  for  whioh  no  name 
could  be  learnt,  flows  west  from  the  Lubur  mountains  and  disappears 
ia  the  sands  ;  and  as  the  western  hills  also  shed  their  water  in  this 
direction,  the  plain  must  be  converted  into  a  lake  of  mud  duriog  the 
rains.      On   the    foothills  of  Lubur  (which  was   recognized    from   its 
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526 


A  J0DRN2T  WEST  AND  NORTH  OF  LAKK  RUDOLF. 


oontonr  as  shown  in  Major  Augtin^s  map)  aholl-beds  500  feet  ibbore  the 
lake  were  found,  oontaining  Bpectes  identical  with  those  in  the  lakd* 
and  thna  proving  that  the  levels  have  changed  conBiderably.  The  lakd 
is  f«i>d  by  numerous  saline  springs  on  the  shore,  as  well  as  from  lh« 
sides  of  Mount  Lubur.  The  monntalos  round  Rudolf  seem  alightly  oldfli 
than  the  rift*valley  volcanoes,  and  no  signs  of  hot  spring  were  Ken. 
On  reaching  the  most  north  easterly  oamp,  two  of  the  party  aaoended  to 
the  plateau,  which  reaches  an  altitude  of  GOOD  feet,  or  3000  feet  higher 


ICASAl   WABRIOIt. 


than  the  plain  below.  Above,  the  country  and  diinate  are  described 
as  the  mo«t  glorious  imaginable — tho  hills  terraced  from  top  to  bottom, 
and  springs  issuing  from  the  higher  levels  and  trickling  from  terrace 
to  terraoe  to  the  valloys  below.  The  hills  are  volcanic,  but  much  older 
than  any  seen  previously. 

After  a  westward  march  of  00  miles,  the  plateau  was  left  and  a 
river  reached,  which  seemed  to  be  the  stream  shown  by  Wellby  as  the 
upper  course  of  his  secood  or  Western  **  Euzi/'  though  the  only  name 
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obtainable  for  it  wns  Koron.*  IVIr,  Brooke  thioks  that  it  flows  in  a 
westerly  direction  without  turning  north*  A  salt  spring  in  thia  neigh- 
bonrhood  waft  quite  imdrinkable,  but  goiath  of  the  hilla  of  Moro  Agabi 
li  clear  spring  of  beautiful  water  was  found.  In  the  district  of  Babossa, 
which  was  visited,  the  river  Lora  completely  disappears  under  the 
volcanio  soil,  but  its  eastward  course  is  marked  for  a  long  distance  by 
a  line  of  trees.  The  Kideppo  la  likewise  lined  with  Borassns  palma 
and  thick  undergrowth.  On  reaching  Morongole,  some  trouble  was 
taken  to  fir  the  position  of  Mount  Mogila  (apparontly  the  Tirano  of 
Dr.  Donaldson  Smith,!  though  this  name  was  not  heard )>  and  it  was 

*  Mt.  BrookG  savd  that  tho  nLitnc  Huzi  was  qtiito  mikuii«rE  Iiore>  Imt  it  may  ha 
observed  thftt  the  Frem-h  trftT<?11er,  M.  ilii  liourg  do  Bnzas,  fouDd  every  wjitorcourae 
described  ua  Buzi  in  the  Torkatui  c^iunlry, 

t  Journal^  Dtst'timber,  IJtOcK  Of  the  othvr  place-names  mentiOQed,  the  Moro  Agtihi 
hilU  ftcem  to  reprt-aiint  tho  Afouiit  Agabi  uf  Dr.  Smith  ;  while  Dahuftaa  wa«  ahown  u^ 
an  extensive  dtstnet  in  Colotir'l  Mttrdoiiahl*a  miip  {Juurnal,  Aiigjuat,  18!*9),  and  Mriniri- 
gok"  u«  a  moQTiUin  to  the  north-west  of  Karomojo.  Mo  ants  Ktaa  and  Hogo  also  ap|iear 
gu  Dr.  SjniLh'»  map. 
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found  to  be  placed  30  milea  toa  far  north  ob  previons  maps.  Mr.  Bfooke*! 
map  was  checked  by  l>eariiig8  (with  a  5-mch  oompaae)  to  known  pomts, 
iBcluding  MouBta  Morongole,  Singhoti,  Etoa,  and  Hogo  (or  Naita). 

Of  the  trlbea  with  which  the  expedition  came  in  oontaci,  th© 
Karamojo  (whose  language  extends  up  to  Southern  Abyssinia)  ars 
described  as  treacherous  and  of  a  low  negro  tjpe,  sooty  black,  though 
iplendid  runuer^,  and  averaging  over  fi  feet  in  height.  They  wear  the 
Turk  ana  pad  plastered  with  mud  at  the  baok  of  the  head,  also  iroti 
and  ivory  bracelets  and  iron  collars.  They  are  very  exottable  and 
objectionable,  and  one  must  be  careful  in  dealing  with  tbem.  The 
Ijiwi  *  have  more  re&ned  features  than  the  Karamojo,  but  axe  eqnftUy 
exct fable.  The  true  Turkana  (so  called  in  distinction  from  the  nomadio 
Turkana,  who  are  a  wild  set  of  outcasta  i  are  dark  olive  in  colour,  have 
aquiline  features  and  slender  limbs,  though  their  ejee  are  amall  and 
fierce,  possibly  owing  to  their  continual  use  in  huuting.  While  in  the 
neighbourhood  of  Lake  Hudolf,  the  advance  guard  of  an  Abysaiman  force 
waa  encountered,  and  made  a  favourable  impression  from  tbeir  dean 
and  smart  appearance  un^  courteous  bearing.     They  are  deaoribed  ii 


FOOTHII^LS   OF  MOUNT  ELQON. 


perfect  riders  and  l>orn  soldiers,  and  were  armed  with  French  and  Russian 
rifles  made  in  about  1874,     They  had  raided  between  3O,000  and  40,000 


*  ^fr.  Brooke  any 8  tbut   \\m   tribe  ib  quite  dlatiDct  from  tlie  I^^iui  uf  de 
(Jourml,  vol.  21,  p.  H20). 
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head  of  stock,  as  well  as  a  great  many  slaves.  They  were  livbg  in 
large,  well-built  hute,  whicb  they  shared  with  their  horaee,  and  only  in 
the  case  of  the  more  arietooratic  were  the  hot«  kept  clean,  Tlieir 
women  are  hadJy  treated,  and  do  all  the  indoor  work,  while  the  men 
sleep  when  they  are  not  raidinj^  or  eating.  The  chief  articles  of  trade 
Beem  to  l>e  broad-brimmed  hate,  rnga,  blankets,  white  liner,  ooppor 
C4ioking-pots,  swords*  clocks,  etc.  The  Marie,  who  live  near  the  north 
end  of  Lake  Rudolf,  were  fonnd  to  l>e  living  on  fish,  their  crops  having 
l>een  ^lestroyod  by  the  Ahjfisinians,  Their  huts  were  hidden  away  nii 
little  sandy  bilk  in  the  dense  rushes  BurroUDding  the  lake. 

The  Til  ma.  Menu,  and  Murrile  are  Kmall  trilies  8ul>ject  to  the 
Abyssiniane,  living  on  grain  and  honey.  The  women  all  slit  the  lower 
Hp  and  insiert  a  plate  of  wood  that  projects  3  inches  from  the  month, 
while  the  ^Ifirrile  wear  curious  iron  chain  petticoats  that  weigh  some 
20  Urn,  The  men  are  tattooed  on  the  right  shoulder,  and  have  aquiline 
features,  while  the  manner  of  d revising  the  beard  and  hair  recalls 
pictures  of  the  ancient  Egyptians.  The  Mtirrile  speak  the  Karamojo 
language,  and  are  not  closely  allied  to  the  Tilma  and  Menu,  though 
all  have  Hamitio  affinities.  The  Dalxissa  f»eople  were  friendly,  thongh 
unable  quite  to  make  out  who  their  visitors  were.  They  are  strong  and 
well-made  negroes  resembling  the  Karamojo,  and  are  quite  a  match  for 
the  Turkana  in  a  fight.  They  wear  wrist-knivee,  and  own  large  numbers 
of  fine  cattle.  The  people  of  Zuliii  had  recently  been  exterminated  by 
the  Dodinga.  Those  of  Mpuri  are  probably  Hamitic,  and  are  friends 
with  every  one,  a  rare  occurrence  amongst  these  tribes,  who  live  at 
constant  enmity,  though  it  is  only  at  rare  intervals  that  an  attack  in 
force,  leading  to  the  extermination  of  an  unsuspecting  neigh Ixjur,  ts 
made.  The  Mpuri  live  on  game  and  *jn  the  Mwali  j^niin  that  grows 
on  the  mountain-sides.     They  mitke  up  their  forefatheri**  hair  intu  the 
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form  of  a  hat  (in  place  of  the  pad  seen  elsewhere).  It  is  omainfiitel 
with  cowiee,  and  droops  down  over  the  ears  and  back  of  tbe  heftd,  bmg 
plastered  on  with  mud,  which  must  be  diaaolved  in  water  liefor©  it  cw 
l>e  taken  off. 

The  Karamojo  were  eTidently  once  the  dominant  race,  but  as  i 
reanlt  of  rebellions,  as  well  as  of  the  Humitio  invasiott  (which  wt>aU 
alao  account  for  the  hill  tribes,  like  the  Mpiiri  and  Mfirrile,  with  their 
refined  features),  l>eoame  split  np  into  smaller  tribes. 

Game  of  all  kinds  al rounds  where  there  are  no  nali^ee,  and  large 
herds  were  seen  congregated  around  the  water-pools  north  of  DmbxBi. 
The  Steyn  buck  and  lesser  koodoo  prefer  dry  bush-ooveroi  ooimtix, 
and  the  former  were  seen  (together  with  pheasants  and  pio^tridges} 
aronnd  dry  riyer-beds  with  no  water  within  2^  mildSw  Thoy  feed  os 
the  succulent  cactus.  Huge  pythons  were  seen  during  the  niarch  to 
Lake  Rudolf*  and  not  far  from  the  lake-shore  myriads  of  beta  were 
found  living  in  cracks  in  the  volcanic  soil.  They  flew  away  in  clouds 
oTer  the  lake,  returning  to  the  same  spot  every  evening.  A  bebooo 
measuring  4  feet  at  the  shoulder  was  seen  on  the  Kabeiah  fiver  joil 
south  of  the  Abyssinian  platean,  and  is  probably  a  new  epecies.  One 
of  the  party  had  the  good  fortune,  also,  to  see  a  pack  of  wild  doge  hunt' 
ing.  They  follow  their  leader  in  single  file,  taking  advantage  of  every 
possible  cover  on  approaching  an  unwary  herd  of  zeViraa.  A  new  spedfli 
of  crow,  with  two  white  marks  on  the  top  of  each  wing,  -waa  seen  on 
the  Abyssinian   highland.     The  party   was,  howeverp  handicapped  as 
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regards  natural  history  inyestigatiozi  by  want  of  time  and  transport 
facilities. 

The  most  valuable  product  of  the  country  is  ivory,  the  exploitation 
of  which,  however,  needs  to  be  properly  controlled.  At  present  the 
Swahili  muster  in  force  amongst  a  friendly  tribe  like  the  Dabossa,  an4 
then  raid  the  Turkana,  taking  stock,  which  they  trade  for  ivory  with 
friendly  natives,  and  making  slaves  of  the  womea  and  children.  Great 
numbers  of  elephants  of  all  sizes  are  killed ;  consequently,  the  export 
of  ivory  is  far  greater  than  it  should  be,  but  it  is  hoped  that  by  now 
this  may  have  been  remedied.  The  Turkana  country  is  now  com- 
paratively safe  to  travel  through,  a  good  impression  having  been  made 
by  the  return  of  a  Turkana  woman  who  had  been  carried  off  by  the 
Swahilif.  The  country  round  Elgon,  with  its  abundant  supply  of  rain 
all  the  year  round  on  the  higher  ground,  should  be  profitable  to  the 
farmer.  Elsewhere  the  natives  obtain  water  by  digging  deep  wells  in 
the  river-beds.  The  expedition  had  some  difficulty  in  regard  to  water- 
supply,  but  a  month  earlier  this  would  not  have  been  the  case.  The 
Swahili,  though  wonderful  porters  and  splendid  at  roughing  it,  cannot 
be  taught  to  pack  donkeys,  which  are  far  and  away  the  best  transport- 
animals  for  this  part  of  Africa.  They  are,  however,  liable  to  the  attacks 
of  the  tsetze  fly,  to  which  all  the  animals  of  the  expedition  succumbed 
after  reaching  the  Kabeish  river. 


A  NEW  ISLAND. 


Japan  is  undoubtedly  a  land  of  surprises,  and  for  sudden  and  violent 
displays  of  plutoDic  and  seismic  activities  it  would  be  difficult  to  find 
her  equal.  Sometimes  she  is  creative  and  sometimes  destractive,  but 
as  a  builder  of  islands  and  a  remover  of  mountains  she  is  facile  prin- 
ceps.  The  *^Mons  excelsus  et  singularis**  of  Eaempfer,  the  Great  Fuji, 
13,000  feet  or  thereabouts  in  height,  we  are  told  reached  its  present 
position  after  a  cross-country  march  of  200  miles  in  a  single  night.  In 
1888,  Mount  Bandai,  a  peaceful-looking  old  hill  which  for  countlees 
generations  had  smiled  upon  villages  and  lakes  around  its  base, 
without  warning  blew  off  its  head  and  half  its  body,  and  in  ten 
minutes  a  well-known  landmark  was  no  longer  recognizable*  While 
FeI6e  was  still  muttering  over  its  holocaust  at  St.  Pierre,  Japan,  as  if 
seized  with  an  idea  to  keep  abreast  with  all  things  that  pertained  to 
Europe,  by  an  eruption  buried  all  the  inhabitants  on  Bird  island  (Torii 
Shima). 

Now  news  reaches  us  from  the  south  of  Torii  Shima  that  an  island 
480  feet  high,  2^  miles  in  circumference,  has  already  sprung  into 
existence.  Its  growth  was  watched  by  the  inhabitants  of  Iwo  or 
Sulphur  island,  near  the  Bonins.     On  November  14  they  were  startled 
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road  bad  been  recently  repaired — a  most  unuaual  tMng  in  Cbina — elje 
we  ooiild  Bcarcely  have  hoped  for  so  satisfactory  an  isauQ  to  our  trip. 

Here,  also,  in  Beveral  places  we  observed  large  grain  l^askefs  filled 
with  heavy  stones  and  partly  buried  in  the  earth.  My  friend  thought 
pilgrims  to  Jehol  had  lieen  putting  in  a  few  "good  works"  on  the 
way,  by  taking  up  the  8tunoa  ont  of  the  paths.  The  true  and  p: 
explanation  proved  to  1>b  that  they  acted  bm  dams  for  the  rushing  wi 
from  the  mouutain«  in  the  rainy  aeason,  and  prevented  the  carrying 
away  of  the  crops.  In  many  villages  we  saw  what  appeared  to  be  large 
bnndloB  of  straw  lying  in  poolfl  ami  firmly  hold  down  by  huge  Itoulder* 
placed  at  regular  intervals  upon  them.  This  proved  to  be  the  lo<»l 
method  i*f  treating  hemp»  which  is  ihnB  thoroughly  soaked  for  al^jnt 
three  weeks,  taken  out,  and  dried  in  the  sun  before  being  worked  up 
into  ropes. 

Turning  northward  out  oi"  the  Red  Kock  valley  into  the  valley 
watered  liy  the  Jo  llo  (Hot  river),  2  miles  away,  a  beautiful  view 
of  the  city  of  Chung  tu  Fa  (Jehol)  (Complete  Virtue  city)  bursts  upoa 
tho  traveller  8  sight.  No  city  wall  obaonres  the  prospect,  the  housed 
being  built  on  the  sloping  hills.  Trees  and  temples  add  to  the 
harmonious  setting,  and  surmounting  all  is  the  wall  enclosing  tbe 
imperial  palace  grounds,  r>  miles  in  extent,  built  by  Chien  Lung  over 
two  hundred  years  ago»  and  where  the  unworthy  Hsien  Fung  ended  hie 
miaeraljle  days  (the  Chinese  would  rather  say,  **  became  a  guest  on  high" ), 
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Here,  too,  the  shops  are  numerous  and  good,  tbougli  the  streets  are  not 
BO  wide  as  at  Pa-ko  and  Ta-tze-ko.  Admipsion  to  the  palaoe  grounds 
18  poftsibla  only  on  prod ocl ion  of  a  permit  from  the  Wai  Wu  Pa  at 
Peking,  and  fntiire  travellers  would  do  well  to  provide  themselvea  with 
such  an  autboritj.  Though  we  could  not,  therefore,  see  through  the 
palace,  the  Tart^ir  general  courteouetlj  provided  us  with  a  guide  to  the 
temples,  for  which  the  city  ia  famed.  These  temples,  tive  in  number, 
lie  4  miles  north  of  the  city,  and  the  view  they  present,  especially 
when,  as  we  first  saw  them,  a  brilliant  sun  is  glisteniug  upoQ  them,  is 
poineihiu^  to  dream  alnrnf.  The  valley  is  well  wooded,  to  begin  with  ; 
41 U  round  are  the  everlasting  bills,  so  that  nature'a  euvironments  lend 


tUKO  WANG  Rf[AO  (DRAGON  KING  TKMPLE)  ON  LAN  HJVER  NEAlt  LANCHOL%  fiAlU  TO 
HAVE  BEEN  BITILT  TO  PLEABB  AN  ANClEKT  BMPEBOB.  THE  KOAU  OOEB  TKBOUGH 
A   TUNNEL   BEWEATH  TKK    MAIN   HALL. 


their  beauty  to  the  works  of  man.  Two  of  the  temples  are  roofed  with 
braFs  tiles,  which  are  said  to  have  bad  a  coating  of  gold,  while  magnifi- 
cent lir  trees,  the  Gbmaman's  pet,  fill  all  the  courtyards.  Naturally,  to 
ua  the  Potala  temple  was  moat  interesting,  not  on  account  of  its  beauty, 
but  In  view  of  recent  events  in  Til)6t.  This  temple  at  Jehol  is  said  to 
be  a  miniature  copy  of  the  Potala  at  Lhasa,  of  which  we  have  of  late 
heard  6o  much.  There  are  a  great  number  of  lamas  in  residence  here, 
same  say  seven  to  eight  b^indred,  but  on  the  day  of  our  visit  they  had 
all  gone  out  to  see  the  theatre  erected  in  the  valley.  ^Ve  did  not,  there- 
fore, get  inside,  but  we  were  the  less  inclined  to  grieve  over  that,  since 


622 


A  TRIP   imO   THE  CeiLI    PROITINCE,   NORTH   CHINA, 


road  had  been  recently  repaired — a  most  unusual  thiDg  in  Chioa — elie 
we  could  eearoely  have  iic*ped  for  so  eatisfactory  an  iesue  to  our  trip. 

Here,  aleo,  in  several  places  we  observed  large  grain  basket b  filled 
with  heavy  stones  and  partly  buried  in  tbe  earth.  My  friend  thought 
pilgrims  to  Jtjhol  had  l>een  putting  in  a  few  "good  works'*  on  tbe 
way,  by  taking  up  the  stones  out  of  the  paths.  Tho  true  and  proeaio 
explanation  proved  to  bo  that  they  acted  as  dams  for  the  nishing  water 
from  the  mountains  in  the  rainy  season,  and  prevented  tbe  rarrying 
away  of  the  crops.  In  mauy  villages  we  saw  what  appeared  to  he  largo 
bundles  of  straw  lying  in  pools  and  iirmly  held  down  by  huge  bonldem 
placed  at  regular  intervals  upon  them.  This  proved  to  he  the  local 
method  nf  trmiting  hemp,  which  is  thus  thoroughly  soaked  for  ab»oiit 
three  weeks,  taken  out,  and  dried  in  the  sun  ho  fore  being  worked 
into  ropes. 

Turning  northward  out  of  tho  lied  Ttock  valley  into  the  valley 
watered  by  tho  Jo  I  To  (Hot  river),  2  miles  away,  a  beautiful  view 
of  the  city  of  Chung  tu  Fn  (Jehol)  (Complete  Virtue  city)  bursts  upon 
tho  traveller  s  eight.  No  city  wall  obscures  tho  prospecf,  the  bouses 
being  built  on  the  sloping  hills.  Trees  and  temtjles  add  to  the 
harmonious  setting,  and  surmounting  all  is  tbe  wall  enclosing  tbe 
imperial  palace  grounds,  (^  miles  in  extent,  built  by  Chien  Lung  over 
two  hundred  years  ago,  and  where  the  unworthy  Ilsien  Fung  ended  his 
miseral+le  days  (the  Chinese  would  rather  say,  **  became  a  guest  on  high"). 
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Here,  loo,  the  shops  are  mimerows  and  good,  though  the  streets  are  not 
60  wide  ae  at  Pa-ko  and  Ta-t«e-ko.  Admiesion  to  the  palaoe  grouDds 
is  possihle  only  on  produclion  of  a  permit  from  the  Wai  Wii  Pu  at 
rekiBg,  and  future  travellers  would  do  well  to  provide  theniBelves  with 
such  an  authority.  Though  we  could  not,  therefore,  see  through  the 
palace,  the  Tartir  general  conrteon*ily  provided  us  with  a  guide  to  the 
temples,  for  which  the  city  ia  famed.  These  temples,  five  in  number, 
lie  4  miles  north  of  the  city,  and  the  view  they  present,  especially 
when,  as  we  first  saw  them,  a  brilliant  sun  ia  glistening  npon  them,  is 
stJinefhinj^r  to  dream  alMiut.  The  valley  is  well  wooded^  to  begin  with  ; 
1*11  round  are  the  everlasting  hills,  so  that  nature's  environments  lend 


LUKG  WANG  MUO  (DBAOON  K1»G  TEMPI4E)  ON  LAN  HlVJiR  J^EAK  LAN€HOU,  SAID  TO 
HAVE  BKB3f  BULLT  TO  PLKASE  AN  ANCIENT  EMF£IlOB.  THE  KOAU  L1OES  THROUGH 
A  TUWWEL  BKNEATH  TffE   MAJU    HALL. 

their  beauty  to  the  works  of  man*  Two  of  the  temples  are  roofed  with 
hra^s  tiles,  which  are  said  to  have  had  a  coating  of  gold,  'while  magnifi- 
cent lir  trees,  the  f -hinamaD^s  pet^l'  a^^  the  courtyards .  Naturally,  to 
us  the  Potala  temple  was  most  interestingi  not  on  acconnt  of  its  beanty, 
but  in  view  of  recent  events  in  Tibet,  This  temple  at  Jehol  is  said  to 
be  a  miniature  copy  of  the  Potala  at  Lhasa,  of  wbieh  we  have  of  late 
heard  fco  much.  There  are  a  great  number  of  lamas  in  residence  here, 
some  say  seven  to  eight  hundred,  but  on  the  day  of  our  visit  they  had 
all  gone  ont  to  see  the  theatre  erected  in  the  valley.  We  did  not,  there- 
fore, get  inside,  but  we  were  the  less  inclined  to  grieve  over  that,  since 
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road  bad  been  recently  repaireLl^a  most  unusual  thiog  in  China — else 
we  oould  scarcely  have  hoped  for  so  eatisfactory  an  issue  to  onr  trip. 

Here,  also,  in  several  places  we  ohserve<l  large  grain  baskets  fillet! 
with  heavy  stones  and  partly  Liiricd  in  the  earth.  My  friend  thought 
pilgrims  to  Johol  had  been  putting  in  a  few  **  good  works'*  on  the 
'way?  ^*y  taking  up  the  stones  out  of  the  paths*  The  true  and  prosaic 
explanation  proved  to  lie  that  they  acted  as  dams  for  the  nisbing  water 
from  the  rHountaiuB  in  the  rainy  season,  and  prevented  the  carrying 
awuy  of  the  crops.  In  many  villages  we  8i\\v  what  app<*ared  to  be  large 
bundles  of  straw  lying  in  pools  and  firmly  held  down  by  huge  boulders 
placed  at  regular  intervals  upon  them.  This  proved  to  he  tke  local 
method  of  treiiting  hemp,  which  is  thus  thoroughly  soaked  for  aliont 
three  weeks*  taken  out,  and  dried  in  the  snn  before  being  worked 
into  ropes. 

Turning  northward  out  of  the  Ked  liock  valley  into  the  vi 
watered  by  the  Je  Ho  (Hot  river),  2  miles  away,  a  beautiful 
of  the  city  of  Chung  tu  Fii  f  Jehol)  (<  'omplete  Virtue  city)  burata  upon 
the  traveller  s  sight.  No  city  wall  obscures  the  prospecf,  the  houses 
being  luiilt  on  the  sloping  hills.  Trees  and  temples  add  to  the 
harmonious  setting,  and  surmounting  all  is  the  wall  enclosing  the 
imperial  palace  grounds,  0  miles  in  extent^  built  by  Chien  Lung  over 
two  hundred  years  ago,  and  where  the  unworthy  Haieu  Fung  ended  his 
niiseralde  days  (the  Chinese  wotild  rather  say,  "  became  a  guest  on  high"). 


HU  LUI76  BHAlf  (CM*EIl|r  HILL)  ON    LAN  BtVKB. 
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Here,  too,  the  ahopa  are  numeroua  and  gCKMi,  tboiigh  the  etreete  are  not 
so  wide  a8  at  i*a-ko  and  Ta-tz^-ko.  Admipsioo  to  the  palace  grouDds 
is  possible  odIj  on  prod ucl ion  of  a  permit  from  the  Wai  Wn  Pu  at 
Peking,  and  future  travellers  would  do  well  t«  provide  theniBelves  with 
isiich  an  authority.  Though  we  could  not,  therefore,  see  through  the 
palace,  the  Tartar  general  conrteou^ly  provided  us  with  a  guide  to  the 
temples,  for  which  the  city  is  famed.  These  temples,  iive  in  number, 
lie  4  miles  north  of  the  city,  aed  the  view  they  preaonfr,  especially 
when,  as  we  firet  saw  them,  a  brilliant  sun  is  glistening  upon  them,  is 
pomething  to  dream  alNiut,  The  valley  is  well  wooded,  to  begin  with  ; 
it  11  round  are  the  everlasting  hills,  so  that  nature's  eovironments  lend 


HJSO  WAKO  MIAO  (dragon  KING  TESIPLB)  ON  LAS  HIVKH  NEAU  LANCHOU,  SAID  TO 
HAVE  BEES  BUILT  TO  PLEABE  AN  iHCIENT  EMJ?BBOB,  THE  ROAD  GOES  TKHOCOH 
A   TUVITEL   BENEATH   THE    MAH?   UALL. 


their  beauty  to  the  works  of  man»  Two  of  the  temples  are  roofed  with 
braFS  tiles,  which  are  said  to  have  bad  a  coating  of  gold,  while  magnifi- 
cent lir  trees,  the  Chinaman's  pet,  fill  all  the  courtyards.  Natnrally,  to 
us  the  Potala  temple  was  most  interesting,  not  on  account  of  its  beauty^ 
but  in  view  of  recent  events  in  Tibet,  This  temple  at  Jehol  is  said  to 
be  a  miniature  copy  of  the  I'otala  at  T/hasa,  of  which  w©  have  of  late 
heard  eo  much.  There  are  a  groat  number  of  lamas  in  residence  here, 
some  say  soTon  to  eight  hundred,  but  on  the  day  of  our  visit  they  had 
all  gone  out  to  see  the  theatre  erected  in  the  valley.  We  did  not,  there- 
fore, get  inside,  but  we  were  the  less  inclined  to  grieve  over  that,  since 
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A  docament  of  1752  recordBthe  *' frightful  devasUtiooB  "  caused  by  these  floodi 
in  the  valley  of  La  Thuile  and  in  the  valley  of  Aosta.  They  washed  away  the 
fields  bordering  on  the  river-bed,  covered  them  with  heaps  of  matter,  and  threatened 
the  destruction  of  Morgex  (cf.  M.  Barretti,  "II  ligo  del  Rutor,"  in  BolL  Cl^ 
Afpino  lialiano.  No.  41, 1880,  Torino).  Every  time  they  happen,  the  inundatkus 
act  with  erosive  and  transporting  force. 

2.  In  1717  the  glaciei-  of  Triolet  gave  occasion  to  a  burst  This  accident  wu 
caused  by  the  rupture  of  the  bank  confining  a  lake  formed  of  the  aocumulated 
waters  derived  from  the  glacier  of  Mont  Dolent.  The  inundation,  following  an 
increase  of  the  glacier  of  Triolet,  covered  a  pasture-land  with  "  immense  deM$.^ 
This  monntain  pasturage  is  said  to  have  been  afterwards  invaded  by  the  glacier 
( Virgilio,  "  sui  recenti  studii  circa  le  variazione  periodiche  dei  gbiaccaij,"  in  Bail 
Club  Afpino  Jtaliano,  1883). 

3.  Glacier  de  Miage, — This  glac'er,  according  to  Baretti,  must  have  several 
times  choked  up  the  Val  Yeni.  Thence  the  possibility  of  bursts.  In  a  memoir 
published  in  1867,  in  the  BoUettino  of  the  Italian  Alpine  Club,  Canon  Garrel  of 
Aosta  mentions  the  occurrence  of  such  accidents,  but  without  assigning  any  date  to 
them. 

4.  The  Oouille  de  VaUorey, — This  small  sheet  of  water,  situated  on  the  flank  of 
the  glacier  of  Yalsorey,  which,  owing  to  the  decrease  of  the  glaciers,  disappeared  in 
1870,  has  given  rise  to  bursts.  De  Sauesure,  who  visited  it  in  1778,  reports  that  it 
was  remarkable  for  the  ravages  it  caused.  The  mass  of  water,  he  says,  sometimes 
empties  itself  in  a  few  hours  with  terri6c  impetuosity,  causing  an  overflow  of  the 
Dranse,  carrying  away  rocks,  and  producing  inundations  and  frightful  devastationt 
all  the  vray  from  the  glacier  whence  this  torrent  issues  to  the  Rhone. 

Sources  of  information  for  the  Gouille  de  Yalsorey  are — 

(1)  '  The  Alpine  Guide.    The  Western  Alps,  by  the  late  John  Ball,*  a  new 

edition  reconstructed  and  re7iBed  by  W.  A.  B.  Coolidge  (Longmans: 
London,  1898),  p.  437. 

(2)  '  Voyages  dans  les  Alpes.'    Edition  1786,  ii.  S.  1013,  p.  466. 

T).  OliiHer  of  Qietroz, — In  1505  and  in  1818  an  increase  in  the  volume  of  this 
glacier  remanu-  caueed  the  Yal  de  Bagnee  to  he  blocked  up  and  a  lake  to  be  formed. 
The  dam  of  water  attained,  in  1818,  a  length  of  2100  metres  (6888  English  feet, 
or  nearly  1  ^  mile),  a  breadth  of  200  metres  {fioQ  feet),  and  a  depth  of  55  metres 
(180  feet).  In  the  above-mentioned  years  of  1595  and  1818,  the  bank  of  ice 
suddenly  gave  way,  and  there  ensued  a  frightful  flood  which  swept  over  the  Yal  de 
Bagnes  and  extended  its  ravages  over  the  whole  of  the  Lower  Yallais.  Escher  von 
der  Linth  estimates  the  volume  of  water  let  loose  in  1818  at  530  millions  of  cubic 
ieet  (Escher  von  der  Linth, '  Notice  sur  la  Catastrophe  de  Bagnes,'  in  Bihlioihegue 
xiuiversclh  dc  Qenh'c,  YIII.  Sciences  et  Arts).  At  the  bridge  of  Mauvoisin  the 
waters  rose  to  a  height  of  90  feet  above  the  normal  level  of  the  stream,  while 
the  streets  of  Martigny  were  flooded  to  a  height  of  3*25  metres  (10*66  English 
feet). 

The  inundation  of  1595  destroyed  five  hundred  houses  and  chalets.  No  less 
disastrous  was  that  of  1818.  The  flood  was  deeply  erosive.  According  to  an  account 
written  by  the  Syndics  of  the  Yalley  (cf.  *  Echo  des  Alpes'  (Gcoeve,  1887),  p.  350),  it 
seems  to  have  even  produced  a  displacement  of  the  great  hlocks  disseminated  in 
the  valleys.  Moreover,  as  usual  in  such  cases,  "  it  converted  the  fairest  pasture 
lands  into  a  plain  of  pebbles  rising  to  a  height  of  2  to  20  feet  ahove  the  current. 
It  further  deposited  on  the  plain  of  the  Rbune  a  thick  layer  of  mud,  casting  on  it 
an  en  ^rmoue  quantity  of  wood  from  the  forests  and  chalets  devastated  and  wrecked 
in  its  coarse." 


GLACIAL  RK3&BV0IBS  AND  THEIR  OUTBURSTS.  537 

0.  Glacier  of  Crete  Sec/ie.— During  the  great  glacial  retreat  characterizlog  tbe 
8econd  half  of  the  nineteenth  century,  the  gliciers  of  Otemma  and  of  Crete  S^^he, 
which  in  the  previous  period  of  increase  formed  confluent  currents  in  their  lower 
course,  separated  and  withdrew  each  into  its  respective  valley.  The  Otemma  glader 
having,  however,  receded  less  rapidly  than  its  neighbour,  and  having  dropped 
across  the  whole  breadth  of  their  ancient  common  valley  a  pile  of  '*  dead  glacier  "  * 
and  of  moraines,  the  vraters  issuing  from  the  Gr^te  S^che  glacier  found  their  way 
blocked  by  this  barrier,  and  eo  accumulated  into  a  lake.  From  1894  to  1898  the 
evacuation  of  this  sheet  of  water  caused  two  violent  floods,  one  in  189^,  the  other 
in  1898,  to  leave  out  of  account  two  more  that  were  harmless. 

The  accident  of  1898  drifted  away  heavy  brooks  of  stone  and  covered  with  layers 
of  detritjs  cultivated  fields  and  pasture  lands.  Lastly,  at  Lourtier  the  Dranse, 
quitting  the  bed  it  had  followed  since  1818,  scooped  out  a  new  one  across  arable 
lands,  and  excavated  it  to  a  depth  of  12  metres  (39*36  feet).  This  last  burst 
discharged  into  the  Rhone  an  enormous  mass  of  sediment.  Prof.  Oettli  cahnlates 
tbe  amoant  of  sMme  borne  on  this  occasion  by  the  Kh6ne  into  the  Lake  of  Geneva 
at  1G6,00D  cubic  metres. 

7.  The  Glacier  of  AllaUa. — When  in  process  of  increase,  this  glacier  coiipletely 
blocks  the  oatflow  of  the  Mattmark  See,  and  then  the  rupture  of  the  dam  causes 
fioo  Is.  Accidents  of  this  kind  happened  in  1633, 1680, 1740,  and  1772.  The  flood  of 
1633,  destroyed  eighteen  houses  and  carried  away  six  thousand  trees  in  the  Saasthal. 
It  is  worth  while  to  call  attentioi  to  the  fact  that  the  glacier  floods  traversing 
wooded  valleys  sweep  ofif  coasiderable  quantities  of  trees,  and  then  drop  them  in 
masses  in  regions  where  diminutioi  ii  the  slope  causes  an  abatement  in  tbe 
current. 

8.  Zafallferner  (in  tJie  Ortler  District),— ^coni  1887  to  1S91  this  glacier,  with 
the  concurrence  of  the  Lingenferner,  has  given  rise  to  four  bursts.  The  great 
decrease  in  the  volume  of  glaciers  in  the  second  half  of  the  nineteenth  century  has 
brought  about  iu  the  upper  valley  of  the  Plima  a  topographical  situation  analogous 
to  that  of  the  glaciers  of  Otemma  and  Crete  S^che.  The  Zufallfemer  and  the 
Langenfemer,  formerly  united  at  their  lower  extremity,  separated.  In  the  open 
space  left  between  the  two  glaciers,  the  waters  issuing  from  the  Laogenfemer 
formed  two  lakelets  that  flowed  away  below  the  terminal  tongue  of  the  Zufallfemer, 
a  tongue  traversing  the  principal  valley. 

The  Zufallfemer  having  increased,  thanks  to  the  slight  augmentation  occurring 
at  the  end  of  the  nineteenth  century,  8topi)ed  the  outfloTV  of  the  lakes,  and  a  large 
sheet  of  water  was  formed  behind  this  barrier. 

The  rupture  of  this  dam  caused  sudden  evacuations  of  the  basin.  In  1887  there 
was  a  first  burst  of  no  importance ;  in  1888  a  second  of  somewhat  greater  force ;  in 
1889  a  third  which  prove  1  disastrous;  in  1891  a  fourth,  equally  destractive. 

These  inuniations  have  brought  about  profound  modifications  in  the  valley  of 
the  Plima.  The  torrent  has  changed  its  bed  in  the  centre  of  the  village  of  Gand, 
and  has  strewn  over  the  valley  enormoas  quantities  of  blocks  and  of  detritus. 
"  The  floor  of  the  valley  is  a  sea  of  rocks  "  (*'  Die  Thalsohle  ist  ein  Steinmeer  "), 
reports  the  Mitteilungen  des  DeiUschen  und  Oesterreichischen  Alpenvereins,  1891, 
l^Toj.  12  and  13. 

9.  Vernagt  Glacier  {OetztliaJ), — This  glacier,  in  periods  of  advance,  chokes  np 
the  Rofcnthal  and,  blocking  the  waters  issuing  from  the  upper  part  of  the  valley, 
forms  a  lake.  An  occurrence  of  this  kind  happened  from  the  spring  of  1600  to 
September  9,  1601,  from  1678  to  1683,  from  November,  1771,  to  1774,  and  from  May, 

*  Dead  glacier  is  ice  left  behind  by  a  retreating  glacier,  the  melting  of  which  is 
delayed  by  its  heavy  oloak  of  morainic  material. 
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1845,  to  November,  1848.  Daring  these  periods  of  stoppage,  fire  terrible  floods  mm 
produced;  on  July  20, 1600;  July  16, 1678 ;  June  14, 1845;  May  28,  1847;  sid 
June  13, 1848. 

In  1845  the  Schlagintweits  estimated  the  volume  of  the  lake  at  7*9  million  colic 
metres  (1,738,000,000  gallons). 

The  rush  of  these  enormous  masses  of  vrater  mast  have  overturned  all  the 
Pleistocene  formations  in  the  Fendthal  and  OetzthaL  The  destructive  inonditioos 
made  themselves  felt  as  far  as  the  valley  of  the  Inn. 

During  the  periods  of  the  existence  of  the  lake  its  basin  has,  on  the  other  hand, 
been  the  seat  of  an  important  sedimentation.  Prof.  Hess  has  estimated  the 
volume  of  matter  deposited  during  the  last  stoppage  at  not  less  than  723,000  cubic 
metres. 

A  part  of  this  matter  has  been  carried  away  by  the  glaciers  from  1845  to  1848, 
and  the  re«t  by  the  torrents,  after  they  had  resumed  their  normal  course. 

10.  UebelthaJ/erner. — In  periods  of  advance,  this  glacier  chokes  the  Sennsr 
Eggenthal,  and  thus  produces  a  lake  and  then  glacier  floods.  Such  an  inundatioii 
occurred  in  1847.  Note,  in  consequence  of  the  glacier's  retreat,  the  opening  of  the 
Senner  Eggentbal  has  been  freed,  and  the  lake  has  disappeared. 

The  great  glacier  extension  which  occurred  in  the  Alps  in  the  fint  half  of  the 
nineteenth  century  occasioned  the  formation  of  a  great  number  of  barrier  lakea 
Thus  in  1817  the  glacier  of  Zigiorenove  threw  itself  across  the  Borgne,  and  thus 
caused  the  accumulation  of  a  little  sheet  of  water  above  the  dam  (Ford,  *'Lci 
variations  periodiques  des  glaciers  des  Alpes,"  VIP  rapport,  in  JaJir,  d.  &A,C,y 
xxii.  1866).  In  similar  conditions  the  glacier  of  Trifc  has  likewise  given  rise  to 
a  reservoir  (Jahr,  d.  S,A,C,,  ii.  1865,  p.  61). 

In  any  case,  there  is  no  doubt  but  that  an  exploration  of  the  glaciers  in 
Switzerland  and  in  France  *  by  scientists,  and  a  search  in  the  local  archives,  would 
bring  to  light  a  much  greater  number  of  such  inundations  than  are  at  present 
known.  So  last  summer  Prof.  P.  Girardin  discovered  that  during  the  first  qoarter 
of  the  nineteenth  century,  an  advancing  glacier  of  the  valley  of  Champagny 
damned  the  torrent  and  formed  a  great  lake.  The  rupture  of  the  djun  caused  a 
terrible  outburst.    Traces  of  tbe  lake  and  of  the  inundation  are  yet  apparent. 

11.  Floods  caused  by  the  Outfloic  of  a  Lake,  independently  of  Olacier  Variatiom, 

1.  Lac  du  Tacul :  Situated  at  the  junction  of  the  glaciers  of  Leschaux  and 
G^nt,  at  the  northern  base  of  the  Pic  de  Tacul,  this  lake  has  occasioned  floods  at 
the  lower  extremity  of  the  Mer  de  Glace  (*  Travels  through  the  Alps,*  by  the  late 
James  Forbes.  New  edition  revised  and  annotated  by  W.  A.  B.  Goolidge, 
p.  85.  London  :  A.  &  C.  Black,  1900).  On  August  13, 1819,  this  Lac  dn  Tmsoi 
gave  rise  to  an  inundation  in  the  Valley  of  Chamonix  (Delebecque,  *  Lies  TrSCf 
Fran9ais'  (Paris,  1898),  p.  250). 

2.  The  Gorner  See  (not  the  tarn  on  the  Gomer  grat,  but  a  pool  at  the  base  of 
Honte  Kosa  itself)  causes  by  its  evacuation  an  increase  in  the  volume  of  the  Visn. 
On  August  23,  1900,  the  outflow  of  the  lake  poured  into  this  torrent  a  flood  of 
water  which  swept  away  a  bridge  and  covered  the  fields  with  stones.  The  passage 
of  this  mass  of  water  below  the  glacier  must  cleanse  its  bed  of  most  of  the  detritus 
contained  in  it  and  carry  it  to  the  extremity  of  the  glacier. 

3.  Olacier  of  Bochhalmen. — This  glacier  during  the  summer  of  1756  gave  rise 

♦  Thnnks  t*)  the  late  Prof.  E.  Richter's,  of  Gniz,  valuable  book, « Die  Gletsoher  der 
Ostalpen/  on  the  Austrian  alps,  the  local  topography  of  the  glaciers  are  bettor  known 
than  elsewhere. 
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to  two  floods  caused  by  the  discharge  of  a  lake  formed  by  it.  These  floods  swept 
away  a  moraine  and  covered  the  cultivated  lands  with  sand  and  rubbish  (*Die 
Chronik  des  Thales  Saas  fiir  die  Thalbewohner,  bearbeitet  und  herausgegeben  von 
Peter  Joseph  Ruppen '). 

4.  M'drjden  Bee.—Ytom  1813  to  1900,  nineteen  sudden  evacuations  of  this  lake 
under  the  Aletsch  glacier  have  been  recorded.  In  1873  10,000,000  cubic  metres 
(2,200,000,000  gallons)  flowed  away  in  eight  hours.  Such  was  the  force  of  the 
torrent  in  boring  itself  a  passage  under  the  Aletsch  glacier  that  jets  of  water  burst 
forth  through  the  openings  of  the  crevasses.  In  1878,  7,770,000  cubic  metres 
(1,709,400,000  gallons)  escaped  in  nine  hours.  It  is  evident  that  the  passage  of 
these  masses  of  water  must  have  to  a  considerable  degree  eroded  the  bed  of  the 
Aletsch  glacier  and  the  ravine  of  the  Massa,  the  torrent  issuing  from  its  base. 

6.  Glacier  of  Gurgl  (  TyrcH). — The  lake  formed  by  the  stoppage  of  the  Langethal 
due  to  this  glacier  gave  rise  to  a  flood  on  June  30, 1717.  Three  hundred  years 
previously,  as  reported  by  tradition,  the  Gurglerfemer  caused  a  formidable  inunda- 
tion brought  about  in  the  same  way  (*  Forschuogen  zur  deutschen  Landes  und 
Volkskunde,'  vi.  4  ;  E.  Richter,  'Urkunden  iiber  die  Ausbriiche  der  Yemagt  und 
Gur^lergletscher  im  17  und  18  Jahrhundert.'    Stuttgart:  Eogelhoro,  1892). 

III.  Floods  earned  by  Heservoirs  situated  on,  under,  or  in  the  Glacier. 

1.  Glacier  of  La  Recluisse  {Savoy). — In  the  night  of  September  5-6,  1899,  the 
torrent  escaping  from  this  glacier  suddeuly  deserted  its  usual  mouth  of  outlet  to 
issue  thenceforth  at  a  spot  300  metres  (1000  feet)  further  off.  It  is  impossible  that 
the  water  can,  in  a  single  night,  have  scooped  its  way  through  a  mass  of  ice  300 
metres  (1000  feet)  thick.  It  is  likely,  therefore,  that  a  network  of  sub-glacial 
passages  existed  at  the  lower  extremity  of  the  glacier  of  La  Rechasse,  and  that  no 
more  was  required  than  the  rupture  of  one  partition  to  divert  the  torrent  into  a 
new  channel.  This  phenomenon  was  the  reproduction  on  a  small  scale  of  that  of 
St.  G.^rvaiF.  This  hydrographic  change  has,  of  course,  overthrown  the  moraines 
situated  in  front  of  the  torrent's  new  mouth  of  cutlet. 

2.  Glacier  de  la  Ttte  JRousse  (Mont  Blanc  Chain). — This  little  glacier,  in  the 
nights  of  July  11-12,  1892,  sent  forth  a  mass  of  water  estimated  at  200,000 
cubic  metres  (440,000,000  gallons),  producing  the  well-known  terrible  catastrophe 
of  St.  Gervais.  The  flood  rushed  with  a  mean  speed  of  60  kilometres  (31  miles)  an 
hour. 

The  burst  widened  the  bed  occupied  by  the  torrent  of  Bionnassay,  levelled  part 
of  the  moraine  of  the  Bionnassay  glacier,  carried  away  all  the  blocks  it  encountered 
on  its  passage,  several  of  200  cubic  metres,  and  deposited  the  whole  cargo,  estimated 
at  1,000,000  cubic  metres,  either  in  the  lower  part  of  the  valley  of  St.  Gervais, 
where  the  slope  diminished,  or  in  the  valley  of  the  Arve  by  the  village  of  Le  Fayet. 

3.  Glacier  des  Bossom. — Every  four  or  five  year*,  according  to  the  report  of  the 
inhabitants  of  Gbamonix,  the  eastern  part  of  this  glacier  gives  rise  to  small 
bursts  due  to  the  outflow  of  sub-glacial  reservoirs.  On  August  11, 1892,  a  relatively 
strong  glacial  flood  was  produced,  which  carried  away  a  great  mass  of  gravel  and 
pebbles  (*  Ministdre  de  I'Agriculture,  Administration  des  Eaux  et  Fdrets ;  Ex- 
position universelle  Internationale  de  1900  ft  Paris ;  Les  torrents  glaciers,'  per  M. 
Kuss,  Inspecteur  des  Eaux  et  ForSts,  p.  42.    Paris :  Imprimerie  Nationale,  1900). 

4.  Glacier  des  Pderins. — According  to  the  information  which  M.  Henri  Yallot  was 
good  enough  to  supply  me,  the  small  frozen  sheet  of  water  situated  directly  under 
the  Aiguille  du  Midi  and  commanding  Pierre  Pointue  gave  rise  to  a  little  burst  in 
1898.  The  flood  carried  away  the  vegetation,  laid  bare  the  fixed  rocks,  and  swept 
off  trains  of  small  stones  and  graveL 
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5.  Glacier  de  la  Neuvaz.—Oa  June  22, 1898,  a  imiU  Imnt  of  no  Impoftanoevu 
caused  by  the  outflow  of  a  glaoier-pDcket  pooL  Its  action,  howerer*  resolted  oo^ 
in  the  transport  of  sand  and  mud. 

6.  Glacier  of  Festi.—Oa  August  1, 1899,  the  breach  of  a  glacier-poeket  pool 
caused  a  sudden  swell  in  the  torrent  which,  in  consequence,  carried  away  pest 
blocks  of  stones  (F.  A.  Forel,  M.  Lugeon,  and  E.  Muret,  "Lea  TariBtioDS  period- 
iques  des  glaciers  des  Alpes,"*  XX*  rapport,  1899,  in  Jakrb.  d.  8.A.C.,  xzxt.  p.  215). 
Id  1875  Sir  Martin  Conway  witnessed  a  sudden  swell  of  this  torrent^  oonneeted,  la 
all  likelihood,  with  the  evacuation  of  a  glacier  reservoir. 

7.  In  1899  Zmutt  glacier  set  loose  a  flood  capacious  enough  to  oauae  at  SkA  a 
rise  of  0*5  metre  (1*64  foot)  in  the  level  of  the  Bhdne  (see  aaihoritj  laat  cilsd, 
p.  216). 

8.  Glacier  de  Hohberg.—Oa  August  21, 1898,  a  pool  of  water  in  tbe  intarior  of 
this  glacier  burst.  The  flood  carried  away  a  part  of  the  moraine,  swept  off  blocks  of 
50  to  60  cubic  metres  {circa  1760  to  2120  cubic  feet),  cut  the  railway  from  Yisp  lo 
Zermatt  at  two  points,  and  in  both  places  covered  the  line  with  a  layer  of  matarislB 
2*5  metres  (8*2  feet)  deep^  comprising  blocks  of  2  to  3  cubic  metres  (70  to  106 
cubic  feet)  each  (see  authority  previously  cited,  XIX*  rapport,  1898,  in  JaM, 
xxxiv.). 

9.  Every  year  the  glacier  of  Puntaiglas  (T5di)  swells  the  torrent  it  feeds.  For 
twelve  hours  the  waters  continue  to  rise,  making  off  with  heavy  materials.  There- 
after they  again  subside. 

10.  ScJiwenser  Ferner  {OetzthaX  District).— Oa  July  9,  1891,  tbe  Schwenasr 
Feroer  gave  rise  to  a  flood,  consequent  on  the  evacuation  of  superficial  cavities 
35  to  40  metres  (115  to  131  feet)  long,  and  about  20  metres  (65^  feet)  broad. 
Inconsiderable  mass  of  water  though  it  was,  it  yet  wrought  great  damage  by  reason 
of  the  rapidity  of  the  slope  down  which  it  rushed.  The  Langgrubthal,  a  dale 
situated  below  the  Schwenser  Ferner,  was  covered  with  stones.  The  torrent,  more- 
over, exerted  erosive  force  on  the  banks  and  caused  displacements.  It  further 
brought  about  changes  in  the  disposition  of  its  bed  above  Eurahof  (observations 
of  Dr.  Greim). 

Besides  the  cases  above  enumerated,  Alpine  publications  record  Taiiona  out- 
bursts of  water  discharged  by  glaciers,  the  information  about  which  is  not  sufficient 
to  enable  them  to  be  traced  to  their  causes.  Thus  in  1850,  according  to  the  testi- 
mony gathered  by  Prof.  Forel  (F.  A.  Forel,  "  Les  Variations  peiiodiqaes  des 
Glaciers  des  Alpes,"  XIV  rapport,  1893,  in  Jahrb.  d,  S.A.C.,  xxix.,  1894^  the  glacier 
uf  Tre-la-Tete  appears  to  have  given  rise  to  a  strong  flood.  In  1866  that  of  Macug- 
naga  likewise  caused  an  inundation,  destroying  a  part  of  the  moraine  and  oovering 
the  mountain  pastures  with  enormous  blocks  of  stone  and  with  sand  ("  Excursioa 
dal  1886  al  1868.  Notizie  dell  ingegnere  Felice  Giordano,"  in  Boll,  del  CJLI. 
(Turin,  18G8),  2  Sem.  No.  13,  p.  282).  In  1892,  again,  the  glacier  of  Weingarten 
on  tbe  Simplon  likewise  gave  rise  to  a  sudden  rise  in  the  torrent,  which  swept  down 
an  **  enormous  mass  of  materials  "  (F.  A.  Forel,  as  above  cited,  XIII'  rapport^  1892, 
in  Jahrb.  xxviii.)  and  destroyed  the  Simplon  road  and  several  chalets. 

The  number  of  floods  produced  by  the  outflow  of  glacier  reservoirs  is  undoubtedly 
much  greater  than  the  list  above  adduced.  It  is  only  within  the  last  ten  years 
that  these  phenomena  have  been  noticed.  Moreover,  as  very  frequently  they 
devastate  only  the  high  pasture  lands,  they  often  escape  attention  and  record. 

Norway. 

The  great  increase  in  the  volume  of  Norwegian  glaciers  which  prevailed  in  the 
first  half  of  the  eighteenth  century,  causing  an  advance  on  their  part  of  2  to  8 
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kilomelreB  (1*24  to  1*86  English  mile),  must  have  given  rise  to  numerous  barrier- 
lakes,  and  consequently  to  frequent  floods.  The  foots,  however,  have  not  been  noted. 
We  must  therefore  restrict  our  investigations  to  more  recent  inundations. 

I.  Floods  produced  hy  Evacuation  of  Border  or  Barrier  Lakes. 

1.  In  the  LyngenQord  chain  the  glacier  of  Strupen  forms  a  border  lake, 
similar  to  the  Maijelen  See,  1600  metres  (5248  feet)  according  to  some,  3000 
metres  (9840  feet)  according  to  others,  in  length,  and  800  metres  (2624  feet) 
broad.  On  July  17,  1898,  Messrs.  Slingsby,  Hastings,  and  HaskettSmith  dis- 
covered this  basin,  and  found  it  full  (W.  Cecil  Slingsby,  **  Mountaineering  in 
Arctic  Norway,"  in  Alp.  J.^  May,  1899).  A  few  days  later  it  was  found  to  be 
empty,  the  waters  having  run  away  under  the  glacier.  This  outflow  must  have 
produced  in  the  lower  valley,  if  not  a  flood,  at  least  an  inundation.  Since,  how- 
ever, this  lower  valley  is  uninhabited,  the  event  passed  unobserved.  Similar 
evacuations  must  happen  frequently  enongh,  as  at  the  Maijelen  See,  causing  erosions 
and  transport  of  material. 

2.  The  glacier  of  Melkedal  (Jotunheim)  blocks  a  lacustrine  valley,  open  at  its 
base,  and  separates  Ovre  Melkedalsvand  from  Store  Melkedalsvand.  From  time 
to  time  Ovre  Melkedalsvand  breaks  through  the  ice-dam  and  causes  a  burst.  An 
accident  of  this  nature  happened  in  1855  or  1856,  in  1879,  in  1894,  and  on  August  11, 
1901.  The  rush  of  water  sweeps  away  all  the  land  and  vegetation  in  its  course,  and 
rolls  down  blocks  as  "  large  as  houses." 

3.  The  Bernbesdalskaak,  a  branch  of  the  Hardangeijokull,  in  the  same  manner 
as  the  Strupen,  causes  a  border  lake,  and  called  the  Dasmmevand.  Whenever 
its  evacuation  is  brought  about  suddenly,  it  produces  floods  in  the  lower  valley, 
the  Simodal.  Such  an  occurrence  happened  in  1891,  1892,  and  1893.  The 
inundation  of  1893  was  particularly  terrible.  "  Everything  the  torrent  encountered 
on  its  course — ^bridges,  trees,  blocks  of  stones — ^were  swept  oS  and  scattered  in  the 
valley.  The  trees  along  its  line  of  route  were  torn  up  and  borne  away.  Prairies 
and  natural-grass  lands  were,  in  places,  covered  with  great  blocks.  The  Simodals- 
fjord,  into  which  the  torrent  empties,  became,  it  is  said,  so  filled  with  floating  wood 
that  the  mail  steamer  had  to  describe  a  semicircle  round  the  obstruction,  and  was 
unable  to  put  in  at  the  entrance  of  the  Simodal  (Vibe, '  Sondre  Bergenhus  Amt.,' 
p.  244 :  Eristiania,  1896). 

II.  Floods  caused  hy  Evacuation  of  Reservoirs  situated  on,  or  in  the  Interior  of 

the  Qlader. 

1.  On  July  1, 1904,.  in  the  district  of  Lunde,  M.E.A.  Martell  saw  an  avalanche 
of  ice  fall  from  the  upper  portion  of  the  JostedalsbraB.  Through  the  gaping  hole  left 
by  the  severance  of  the  ice  there  burst  forth  an  enormous  waterspout.  This  is  a 
conclusive  proof  of  the  existence  of  sub-glacial  or  glacier-pocket  reservoirs  (E.  A. 
Martel,  "  Huptures  de  poches  d^eau  des  glaciers,"  in  La  Nature,  Paris,  No.  of  25 
Mars  1895). 

2.  In  1900  and  1903,  the  Tunshergdalsbras  produced  a  great  flood  caused  by  the 
outflow  of  a  sub-glacial  lake.  This  sheet  of  water  is  formed  under  a  tributary  of  the 
Tunsbergdalsbrse,  the  Store  Brimkjedlebrse,  at  the  junction  of  the  two  glaciers. 
It  is  probable  that  the  bed  of  the  Store  Brimkjedlebras  presents  a  depression 
favouring  the  union  of  the  waters.  The  formation  of  the  lake  is  a  consequence  of 
the  actual  retreat  of  the  glacier.  The  Store  Brimkjedlebra  being  no  longer  able 
to  fill  up  the  depression  it  formerly  occupied,  the  void  thus  left  by  it  is  occupied 
by  the  waters  in  question. 

The   inundation  of  1900  has  caused  a  displacement  of  the  junction  of  the 
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torrent  (Tunabergdalaelv)  with  the  mftin  waterooune  in  the  Jortedml  Tdkj,  tkt 
junction  being  BitOAted  15  kilcHnetres  (0  milee)  from  the  gUoier.  The  floods  hiTt 
done  no  more  than  transport  mod  and  graTel  (J.  Bekstad^  "Opdasmning  nL 
TnnsbergdalsbrncD,  i  Sogn,"  in  Naiuren,  Bergen  xxv..  No.  3,  March,  1901,  ml 
xxviii.,  No.  1,  January,  1904). 

II L  Floodt  the  Cau8e$  of  which  are  unknown, 

1.  The  Kvaiviksdv^  fed  by  the  glaciers  of  the  Buksisvagge  and  of  the  Goalsie- 
▼aggegaisse  (Lyngenfjord),  sometimes  undergoes  sudden  swellings  ('  Beakrifeke  if 
Tromso  Amt/  p.  10 :  Christiaoia,  1870). 

2.  The  glacier  of  Vethfjord  (Jostedalsbra)  gave  rise  in  1820  to  a  flood  whidi 
overturned  and  scattered  the  moraines  and  destroyed  the  forests  and  dwelUng- 
plaoes  in  the  valley.  In  1868  the  traces  of  this  catastrophe  were  still  discernible 
(G.  de  Sene,  <Le  Nere  do  Jostedal/  p.  10:  Christiana,  1870). 

3.  Towards  1830  the  glacier  of  Kjarringbotn  (Folgefond)  discharged  a  flood  of 
water  which  covered  the  banks  of  the  torrent  with  gravel,  sand,  stones,  and  blocks 
of  ioe  (Sexe, '  Om  Snebneen  Folgefond,'  p.  15 :  Christiania,  1864). 

4.  In  1857  the  Buerhrm  (Folgefond)  launched  a  similar  mass  of  water  (see 
authority  last  cited). 

5.  In  1803,  the  Riingsbrm^  on  the  Horungtinder,  was  pierced  at  its  lower  ex- 
tremity by  a  long  tunnel.  Tbe  natives  ventured  into  this  caTcm  to  a  distance  of 
several  hundred  yards,  when  they  were  stopped  by  a  deep  body  of  water  (W. 
Cecil  Slingsby,  "New  Expeditions  in  1894,  Norway,"  in  Alp.  J,^  No.  127, 
February,  1805).    Perhaps  it  had  given  passage  to  an  outburst. 

IC£LAMD. 

The  glaciers  of  Iceland,  the  most  extensive  in  Europe,*  produce  floods  so  terrible 
and  so  frequent  tliat  the  Icelandic  language  has  a  special  word,  jiikulhlauft 
("  glacial  outbreak  "),  to  denote  this  phenomenon. 

The  ''Jiikulhlaupt'*  are  the  products  of  phenomena  of  two  different  kinds. 
Several  Icelandic  ice-caps  are  pierced  by  volcanic  craters.  When  one  of  these 
volcanoes  is  in  eruption,  it  dislocates  the  glacier,  melts  it,  and  causes  the  outflow 
of  veritable  deluges  of  ice,  water,  and  blocks  of  stone.  By  the  side  of  theie 
"  Jiikulhlaupt  "  of  volcanic  origin,  there  are  others  of  sufficient  frequencji  plainly 
of  glacial  origin,  produced  by  the  outflow  of  barrier  or  border  lakes  or  glacier 
reservoirs.  These  floods,  though  less  powerful  than  the  volcanic  Jokulblaapt,  are 
yet,  in  a  singular  degree,  more  important  than  those  produced  in  the  Alps.  So 
frequent  are  such  outbursts,  that  Sveinn  Pulson,  an  Icelandic  scientist,  who 
observed  very  accurately  the  glaciers  of  Iceland  from  1792  to  1794,  names  these 
floods  ordinary  jokulhlaupt,  and  the  volcanic  j(")kulhlaupt  extraordinary  jokulhlaupt 

Dr.  I'horoddseD,  the  eminent  Icelandic  geologist,  and  the  man  most  conyersaot 
with  this  island,  enumerates  the  following  glaciers  as  productive  of  glacial 
"jokulhlaupt":— 

(1)  ^olhcima  Jukull  (massif  of  the  Myrdals  Jiikull).  The  floods  are  due  to  the 
outflow  of  a  Jlandsee  (or  border-lake).  They  often  occur  several  times  in  one 
summer.  **  The  flood  of  water  levels  the  moraiueii  and  transports  their  materials 
into  the  bed  uf  the  torrent,  which  sweeps  off"  to  the  sea  an  enormous  magii  of 
gravel,  drift-ice,  and  vast  blocks  "  (Thoroddsen,  **  Rejse  i  Vester-Skaptafells  Syssel 
paa  Island  i  Sommercu  180i),"  in  Oeogr,  TidsL,  18tKJ-lbl)4,  xii.  7,  p.  171). 

♦  The  most  extenaive  glacier,  the  Vatnajokull,  has  an  area  of  8500  square  kilometres 
(B281  squaro  miles). 
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(2)  The  Bouth-west  branch  of  the  Vttna  Jokull,  which  feeda  the  Djupa,  like* 
wise  gives  rise  to  floods,  consequent  on  the  evacuation  of  a  border-lake. 

(3)  A  lake  situated  on  the  game  glacier,  at  the  foot  of  a  nunatak,  also  produces 
inundations. 

(4)  The  Skeidarar  Jokull  (south  slope  of  the  Vatna  J5kull),  when  swelling,  bars 
the  courses  of  the  Sula  and  the  Nupsa,  and  causes  the  formation  of  barrier- 
lakes,  and  consequently  of  outbursts.  In  1892  this  glacier  launched  a  frightful 
•*  jokulhlaupt,"  due,  in  the  opinion  of  Thoroddsen,  to  the  outflow  of  enormous 
masses  of  water  contained  in  the  interior  of  the  glacier  or  on  its  surface.  The 
flood  wrenched  considerable  projections  from  the  Skeidarar  Jdkull,  and  covered 
with  drift-ice  large  spaces  between  the  glacier  and  the  sea.  At  one  point  these 
formed  a  barrier  7  kilometres  (4*35  miles)  broad.  Many  of  the  blocks  had  a 
height  of  15  to  20  metres  (40  to  65}  feet).  This  mass  of  ice,  blackened  with  sand, 
gravel,  and  lumps  of  rock,  looked  like  a  lava  torrent.  The  inundation  affected 
a  territory  of  600  to  700  square  kilometres  (231  to  270  English  square  miles). 
Consequent  on  this  burst,  several  watercourses  changed  their  direction"  (Wdc 
Thoroddsen,  *  Kejse  i  Vester-Skaptafellsyssel,'  p.  196). 

(5)  The  Breidamerkur  Jokull  gives  rise  to  barrier  lakes,  the  sudden  outflow  of 
which  produces  floods. 

(6)  Another  branch  of  the  Breidamerkur  Jokull,  which  feeds  the  Jokulf  d  da 
Breidamerkursandi,  gives  rise  to  "jokulhlaupt"  (Sveinn  Pdlsson,  "Forsog  Til  en 
Pbysisk  Geografisk,  og  Historiske  Beskrivelse  over  de  islandske  Is-bioerge,  I  Anled- 
ning  af  en  Reise  til  de  fomemeste  deraf  i  Aarene  1792  til  1794,"  in  Den  Norske 
Turis/orenings  Aarbog  for  1882,  p.  37 :  Kristiania). 

(7)  The  eastern  branch  of  the  Helnabergs  Jokull,  barring  a  lateral  valley,  forms 
a  lake,  and,  on  the  breaking  through  of  the  glacier  dam,  a  flood.  Near  the  torrent 
the  sand  shows  circular  cavities  hollowed  out  by  the  melting  of  the  blocks  of  ice 
carried  away  and  stranded  by  the  flood  (Thoroddsen,  "  Fra  det  syddstlige  Island," 
in  Oeogr.  Tidsk,,  xiii.,  1895-1896,  1  and  2,  p.  8). 

(8)  On  the  north-east  slope  of  the  Vatna  Jokull,  the  variations  in  length  of  the 
glaciers  cause  the  formation  of  extensive  barrier  lakes,  the  evacuation  of  which  is 
not  brought  about  without  floods  (Thoroddsen,  *  Islands  Jokler  i  Fortid  og  Nutid,' 
p.  16,  separate  impression). 

The  whole  area  lying  between  the  Vatna  Jokull  and  the  sea,  as  also  tho 
coast  land  to  the  south-east  of  the  Myrdals  J5kul1,  is  composed  of  sand,  in 
great  part  of  glacial  origin.  The  **  Jokulhlaupt,"  passing  through  this  territory 
of  characteristically  loose  build,  are  incessantly  overturning  its  soil.  In  one  case, 
moreover,  they  hurl  into  the  sea  enormous  masses  of  heavy  material.  These 
constitute  the  understratum  of  new  deposits  to  be  added  to  and  built  up  by  slow 
stages.  The  *' Jokulblaupt "  are  thus  one  of  the  most  powerful  agents  in  the 
formation  of  these  lowlands. 

Spitsbergen. 
During  the  few  weeks  of  the  Arctic  summer,  from  June  15  to  August  15, 
the  glaciers  of  Spitsbergen  generally,  but  especially  those  in  the  western  part  of 
the  archipelago,  are  subjected  to  intense  fusion.  As  we  are  told  by  Sir  Martin 
Conway  and  Prof.  E.  J.  Garwood,  the  glaciers  are  furrowed  by  copious  torrents, 
floating  large  masses  of  melting  snow.  There  is  accordingly  a  superabundance 
of  water  for  the  formation  of  barrier  and  border  lakes,  as  also  of  numerous  sub-  and 
intra-glacier  pools,  which  in  emptying  themselves  give  rise  to  floods.  In  the 
interest  of  the  science  of  glaciers,  the  explorations  of  Sir  Martin  Conway  and  Prof. 
Garwood  have  therefore  been  specially  important.   On  the  Nordenski<5ld  glacier, 
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as  also  those  in  the  neighbourhood  of  King's  bay,  thete  irmvellera  •nooontenl 
frequent  border  lakes  and  surface  glader  pool^  and  haTa  det«nniiied  tki 
effects  of  their  floods.  These  effects  consist  mostly  in  the  timnBport  of  glsdal 
materials,  their  transformation,  and  their  accamulation  at  certain  points.  Thu 
the  outburst  of  a  border  lake  on  the  King's  glacier  carried  away  into  the  ioe-toimel 
by  which  it  emptied  iteelf,  rubbish  and  materials  belonging  to  morainea.  "Tht 
direction  of  this  channel  was  at  right  angles  to  the  main  lie  of  the  Talley,  so  thil, 
on  the  yalley  becoming  free  of  ice  as  the  climate  ameliorated,  this  water-won 
glacial  material  would  be  deposited  as  a  gravelly  ridge  running  roogbly  at  right 
angles  to  the  valley  and  forming  a  karoe "  (*'  Additional  Notes  on  the  Glsciil 
Phenomena  of  Spitsbergen**  in  Qtuiri,  Journal  of  the  Oeologioal  Soddf, 
November,  1879,  Iv.  p.  686).  This  observation  of  Prof.  Garwood's  is  vwy 
important,  and  should  cast  distrust  on  the  method  which  consists  in  diagnosinc 
the  origin  of  Pleistocene  substances  according  to  their  facies. 

Greenland. 

On  the  west  coast  of  Greenland,  up  to  72^  25'  N.  at  least,  the  inland  ice  ex- 
periences, from  the  first  half  of  June  to  the  beginning  of  September^  an  ablatkm 
of  the  most  intense  kind,  resulting  in  the  formation  of  a  very  great  nnmber  of 
glacial  torrents  and  of  glacier  surface  lakes.  The  surface  of  the  inland  ice  is, 
so  to  say,  cut  up  with  watercourses,  which  leave  between  them  hillocks  of  ioe. 
It  looks  like  an  archipelago  divided  by  a  network  of  canals.  The  maps  of  the 
border  of  the  inland  ice,  again,  prepared  by  the  Danish  ofiScers,  show  the  frequency 
of  border  lakes  in  this  region.  All  the  conditions,  therefore,  are  present  for  the  pro- 
duction of  frequent  floods.  U  we  hear  but  seldom  any  mention  of  this  pheno- 
menon in  Greenland,  the  reason  is  that,  the  country  being,  so  to  say,  a  desert, 
such  inundations  mostly  pass  unobserved.  Tlie  accounts  of  Danish  explorers, 
who  within  tho  last  twenty-flve  years  have  studied  the  western  skirts  of  the 
inland  ice,  leaye  no  doubt  as  to  the  frequency  of  this  phenomenon.  Jensen,  for 
example,  reports  that  the  Tasersuak,  barred  by  the  ice  of  Frederiksfaaab,  will  pro- 
duce outbreaks  (^ Meddelelser  cm  Gronland,'  i.  p.  43:  Copenhagen);  how  such 
floods  are  also  produced  by  two  lakes  to  the  east  of  Godthsab  (ibid,,  viii.  p.  88), 
and  by  a  fourth  basin  situated  on  the  inland  ice  to  the  east  of  Stromfjord, 
66-67®  N.  (ibid,,  viii.  p.  66).  One  day,  reports  this  officer,  Eskimos  were  hunting 
in  a  valley  beneath  the  inland  ice.  Suddenly  the  torrent  began  to  swell,  inundating 
the  valley  and  drowning  one  of  the  hunters.  Another  time  the  inundation  of  a 
torrent  issuing  from  the  inland  ice,  probably  caused  by  the  yielding  of  a  glacier- 
barrier,  carried  away  four  oumiaks  (Greenland  boats),  which  their  owners  hail 
drawn  up  on  the  dry  land  a  long  way  from  the  river  (*  Meddelelser  om  Grdnland,' 
1.  p.  132).    These  accounts  prove  the  existence  of  glacial  floods  in  Greenland. 

Alaska. 

Hitherto  no  glacial  outbreaks  have  been  reported  from  Alaska,  but  that  is 
no  reason  for  assuming  that  none  occur.  In  fact,  the  reservoirs  necessary  for  the 
production  of  such  inundstions  are  very  abundant  in  that  region;  barrier  and 
border  lakes,  as  also  glacier  lakes  proper.  One  of  the  aflluents  of  the  Stikine  river, 
for  example,  is  obstructed  by  a  glacier.  After  noting  this  topographic  fact,  Ph>f. 
Israel  Russell  adds  that  basins  of  water  of  this  kind  are  common  in  the  region 
lying  farther  to  the  north  ("  The  Glaciers  of  North  America,"  in  the  Geogr,  Journ. 
xii.,  December  6,  1808,  p.  558).  One  of  the  branches  of  tlio  Muir  glacier  forms 
a  barrier-lake  6*5  kilometres  (4  English  miles)  long  and  ()00  metres  (1968  English 
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feet)  broad.  Between  the  Chaiz  and  Hitchcock  hills  and  the  Malaspina  glacier 
are  numerous  border  lakes.  What  happens  in  the  glacier  massifs  of  the  rest  of 
the  world  must  likewise  happen  In  Alaska — glacier  floods.  The  lakes  in  Alaska 
empty  themselves  frequently,  and  in  emptying  themselves  they  ciuse  glacier 
outbursts. 

The  Himalaya. 

The  high  yalleys  of  the  Western  Himalaya  and  the  Karakoram  are^  as  is  well 
known,  traversed  by  torrents  of  mud,  called  by  the  natives  of  Baltistan  '*  shwas," 
and  analogous  to  the  torrential  "  lave  "of  the  French  foresters  in  the  Alps.  If 
in  many  cases  these  "  shwas"  are  due  to  the  dilution  of  glacial  mud,  encumbering 
the  high  Himalayan  valleys,  with  the  melting  from  the  snow  and  ice,  they  are 
also  very  frequently  produced  by  glacier  outbreaks,  properly  so  called.  On  this 
last  point,  all  the  explorers  of  the  Kashmir  glaciers — Colonel  Godwin-Austen, 
Sir  Martin  Conway,  and  Prof.  Norman  Collie — are  agreed.  In  these  regions 
inundations  produced  by  the  outflow  of  glacier  lakes  are  extremely  frequent,  and 
to  be  regarded,  not  as  an  accident,  but  rather  as  a  normal  occurrence. 

I.  Floods  caused  by  a  Barrier-lake  due  to  Glacier  Variation. 

The  high  valleys  of  Kashmir  are,  in  general,  very  narrow,  and  their  lateral 
crests,  from  the  great  altitude  they  attain,  are  clad  in  extensive  glaciers.  As 
often,  therefore,  as  the  lateral  glaciers  make  a  rapid  advance,  they  bar  the  principal 
valley,  and  there  give  rise  to  the  formation  of  lakes,  which,  in  turn,  produce  floods. 
Such  is  the  situation  in  the  case  of  the  glacier  of  the  Tesbing,  which  in  1850 
blocked  the  valley  of  Rupal  (Norman  Collie,  'Climbiog  in  the  Himalaya  and  other 
Mountain  Ranges.'  Edinburgh  :  Douglas,  1902).  Such  is  equally  the  case  with 
the  great  glacier  of  Biafo.  This  latter  glacier,  when  in  advance,  closed  the  valley 
of  Braldob,  and  led  to  the  formation  of  a  barrier-lake  of  **  several  miles  long,"  the 
sudden  outflow  from  which  produced  a  terrible  flood.  It  was  to  an  inundation  of 
this  kind,  in  all  likelihood,  that  was  due  the  destruction  of  a  village  reported  by 
local  tradition.  The  inhabitants,  when  relating  the  event  to  Godwin-Austen  in 
1861,  referred  its  date  to  two  centuries  before  that  time. 

II.  Floods  caused  hy  Lakes  independent  of  Glacier  Variations  and  by  Glacier  Lakes, 

The  great  glaciers  of  the  Karakoram — the  Baltoro,  Biafo,  Hispar,  etc. — are, 
together  with  the  Seward  of  Alaska,  the  greatest  ico -streams  of  the  Alpine  type  at 
present  in  existence.  These  enormous  streams,  50  to  68  kilometres  (31  to  42  miles) 
long,  have  a  very  gentle  slope,  averaging  3*5°.  The  lower  limit  of  the  nivA  is 
accordingly  found  at  a  very  great  altitude,  5700-5800  metres  (18,696-19,024 
English  feet)  on  the  Baltoro  in  1902  (Dr.  Jacob  Guillarmod,  *  Six  mois  dans 
^'Himalaya.'  Sandoz,  Neuch&tel).  A  vast  surface  of  ice  thns  lies  exposed  to 
fusion,  a  fusion  all  the  more  intense  inasmuch  as  the  climate  is  very  hot.  During 
his  stay  of  nine  weeks  on  the  Baltoro,  Dr.  Jacob  Guillarmod  found  the  daily 
maximums  invariably  above  32^  Fahr.,  and  frequently  saw  the  thermometer  mount 
to  68^  Fahr.,  as  also  four  times  to  95^  Fahr.  Under  these  conditions,  the  melting 
is  very  rapid,  and  consequently  the  glaciers  of  the  Karakoram  are  furrowed  by 
numerous  and  powerful  torrents,  while  beside  their  banks  flow  copious  water- 
course?.   These  rivers  give  rise  to  numerous  border  and  glacier  surface  lakes. 

On  the  Hispar,  Sir  Martin  Conway  reports  frequent  surface  sheets  of  water. 
On  the  glacier  of  Punmah,  Godwin-Austen  encountered  several  surface  glacier 
lakes,  and  also  border  lakes.    In  1861  the  Baltoro  comprised  numerous  surface 
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bMlDfl  4.jO  metm  (1470  English  f(Mt)  kxig  by  ^  to  90  metres  (196  to  296  Ea^ 
(cttj  brcttd.  On  the  punga  of  the  Cooway  Ezpeditkm  oC  1892,  tkew  ho&i  tf 
water  were  no  \em  abaxMlaiit  than  in  1861.  In  1902;  Dr.  Jaeob  GvQlnniod  neori 
the  preMDce  of  frequent  border  and  grader  sniiace  lakek  The  phcoomeaoa  ■ 
therefore  a  coof tant  oeeurreDce  on  this  glader. 

It  ap(«arB  that  the  great  idbcien  eDcloee,  bcridetp  glacier  pocket  nauiuiu. 
Twenty-two  kilometrea  (13|  Eoglish  miles)  from  the  front  of  the  Baltoro.  1. 
GtuUarmod  foond  a  baAin  of  coneiderable  dimensioniy  which  had  eaiptifd  itaif  ty 
a  fitsure  at  the  bc>ttom.  On  one  iide  of  this  basin  there  opened,  m  the  >ii>i»v»—  ii 
the  glacier,  a  cavity  more  than  30  metres  (98  English  feet)  deep^  which  no  < 
serred  as  bed  of  an  intra-glicier  torrent. 

Colonel  Godwin- Austen  noticed  that  the  glacier  surface  cisterns  oftsQ  < 
themselves  in  a  night,  and  then  filled  again  very  rapidly  from  the  cont 
of  numerous  inter-glacier  drains.    On  the  udes  of  these  dstems;  ho  relsto^  sn 
little  boles,  through  which  the  water  runs  out  as  through  so  Disny  taps. 

On  the  glader  of  Biafo,  again,  Mrs.  F.  Bullock  Workman  reports  imgahr 
openings,  the  diameter  of  which  does  not  exceed  the  breadth  of  a  human  hod, 
leading  to  profound  abysses. 

All  these  border  and  glacier  lakea  empty  themselYes  at  irregular  intemla. 
The  arriTal  of  the  ficois  of  water  st  the  lower  extremities  of  the  glaciera  is  a 
signal  for  the  issue  of  torrents  of  mud.  In  the  environs  of  the  Yillage  of  Hsr,  ia 
the  valley  of  Bishs,  Grod win- Austen  saw  the  fields  covered  with  sand,  detritoi. 
and  great  blocks  of  stone,  eight  or  ten  houses  buried,  and  great  trees  overturned. 
The  disaster  was  the  effect,  so  the  natives  told  him,  of  a  flood  caused  by  the  snddss 
evacuation  of  a  glacier  lake.  Whoever  has  not  witnessed  one  of  these  floodr, 
writes  this  admirable  observer  of  glaciers,  can  form  no  idea  of  the  tranaporting 
power  of  those  mssses  of  water  and  melting  snow. 

The  floods  level  the  moraines,  sweep  away  their  materials,  puah  before  and  with 
them  all  the  blocks  of  stone  they  encounter,  and  carry  off  an  enormous  mass  of 
mud.  There  is  no  need,  however,  to  exaggerate  the  power  of  these  phenomena. 
Their  eflects  are  strictly  limited  to  the  valley  bottoms.  Grodwin-Austen  estimates 
the  breadth  of  the  <'shwa  "  he  witnessed  at  27  metres  (88*58  English  feetX  and 
its  depth  at  4*5  metres  (14*76  Eoglish  feet).  Conway  reckoned  the  '^shwa**  be 
witnessed  at  12  metres  (39*37  feet)  broad. 

This  long  catalogue  may  show  that  glacial  outbursts  are  produced  in  all  rwioDS 
covered  with  glaciers,  and  that  their  frequency  is  proportioned  to  the  extent  of  the 
glaciers.  In  the  Alps,  where  glacial  phenomena  are  reduced  to  a  very  small  com- 
pass  in  comparison  with  their  development  in  the  Earakoram,  Alaska,  Spitabefgan» 
and  Greenland,  no  less  than  nineteen  such  outbursts  have  been  duly  authenticated 
since  1800. 

These  inundations  exert  considerable  erosive  power,  modify  markedly  the  line  of 
the  valley  bottoms  they  follow,  in  the  way  both  of  enlargement  and  of  displacement. 
They  also  exert  important  transporting  force,  displacing  great  blocks  and  carrying 
away  enormous  masses  of  mobile  material,  which  they  accumulate  at  the  months 
of  glens  opening  into  the  principal  valley,  and  at  points  where  the  slope  suddenly 
lightens.  ConEequently,  in  the  valleys  subject  to  these  phenomena  the  actoai 
glacial  formations  are  transported  to  a  distance,  and  receive  a  new  fades,  while  the 
Pleistocene  deposits  are  refashioned  throughout  the  whole  zone  touched  by  the 
inundation.  It  has  to  be  further  observed  that  the  floods  destroy  the  forests 
they  overtake,  and  deposit  enormous  quantities  of  wood  on  the  places  where  they 
•top  or  lose  velocity.    The  catastropho  of  Gietroz  in  1818,  for  example,  floated 


GLACIAL  RESEBVOIBS  AND  THEIR  OUTBURSTS.  547 

into  the  valley  of  the  Rhdne  vast  masses  of  wood.  A  part  of  it  was  deriyed  from 
the  destruction  of  a  great  number  of  chalets.  The  inter-glacial  lignites  might  be 
traced  to  this  origin. 

The  action  of  bursts  may  be  compared  to  that  of  the  shoots  of  water  artificially 
produced  in  some  of  the  ports  on  the  French  coast  of  the  English  Channel,  in 
order  to  clear  their  entrances  of  pebbly  obstructions  and  throw  them  back  into  the 
deep  sea. 

These  inundations  must  have  been  produced  in  the  Glacial  period  under  the 
same  conditions  as  to-day  in  Greenland  and  other  Arctic  regions.  This  being 
incontestible,  it  is  in  our  opinion  proper  to  observe  a  very  great  reserve  in  deter- 
mining the  origin  of  the  Quaternary  formations.  In  a  number  of  cases  geologists 
are  certainly  in  error  in  attributing  exclusively  to  glaciers  formations  which  are  the 
oombined  product  of  glaciers  and  of  running  waters.  The  '*  fluvio-glaciaires  ** 
deposits  cover  a  greater  surface  than  ''  formations  glaciaires "  properly  so  called. 
The  part  played  by  floods  issuing  from  glaciers  has  hitherto  been  too  much 
neglected.  Now,  in  our  opinion  the  p2urt  played  by  such  waters  is  considerable. 
The  water  circulating  under  the  glacier  is  charged  with  mineral  particles.  It  is 
thus  a  particularly  active  agent  of  erosion.  When  it  runs  in  a  broad  bed,  the 
water  acts  as  a  polisher ;  perhaps  many  roches  moutonnees  result  from  this  effect 
of  the  glacial  waters ;  when  enclosed  in  a  ravine,  it  acts  as  a  saw ;  lastly,  when 
a  great  flood  of  water  is  produced,  it  transports  to  a  distance  materials  supplied 
to  it  by  the  glacier,  and  with  these  materials  it  fills  all  the  depressions  it  meets. 

We  must  not,  however,  go  from  one  extreme  to  another,  and  we  must  guard 
against  exaggerating  the  effects  of  glacial  outbursts.  In  the  present  epoch  they 
affect  only  the  banks  of  the  river-beds  and  the  lower  parts  of  the  valleys ;  during 
the  Quarternary  period  their  power  was  also  limited  to  the  valley  bottoms  they 
followed. 

NOTE. 
By  Douglas  W.  Fbeshfikld. 

M.  Charles  Rabot*s  article,  and  the  copious  statistics  with  which  it  is  accompanied, 
will,  I  trust,  fulfil  his  object  by  attracting  the  attention  of  glaciologists,  geologists, 
and  travellers  to  the  class  of  catastrophes  which  he  deecribee.  Heim  has  well  com- 
pared a  glacier  to  a  sledge,  which,  picking  up  the  heavy  burden  entrusted  to  it  by 
the  forces  that  split  the  mountain  cliffs,  carries  down  its  load  slowly  to  the  valleys. 
We  may,  perhaps,  compare  these  torrential  outbursts  to  a  motor  car,  which,  catching 
up  a  portion  of  the  packages,  whirls  off  with  them  to  the  spot  where  the  diminu- 
tion of  the  slope  puts  an  end,  if  not  to  its  own  progress,  to  its  carrying  power.  I 
tread  with  trembling  on  the  confines  of  geology,  but  I  shall  hardly  be  wrong 
in  endorsing  M.  Rabot^s  argument  that  the  effects  of  these  outbursts  in  past  timea 
of  more  extensive  glaciation  in  the  Alps  must  have  been  on  a  scale  vastly  in  excesa 
of  what  we  witness  to-day,  and  that  sufficient  attention  has  not  hitherto  been  paid 
to  them  as  agents  in  earth-sculpture.  Is  it  not  possible  that  a  certain  number  of 
the  more  lowlying  so-called  *'  erratic  blocks  *'  may  have  been  caught  up  by  these 
floods  and  carried  to  their  present  positions?  The  suggestion  eeems  at  least  worth 
considering.  I  should  further  like  to  point  out  the  undesigned  coincidence  of 
M.  Eabot's  reference  to  the  saw-like  action  of  subglacial  torrents  with  a  passage 
in  my  address,  printed  in  the  October  number  of  the  Journal, 

I  am  unwilling  to  add  to  the  length  of  M.  Babot's  valuable  and  suggestive 
paper.  I  will,  theie'orf,  only  mention  here,  without  going  further  into  detail, 
the  two  very  impoitant  cataEtrophes  recorded  in  recent  times  in  the  Caucasus : 
the  periodical  outlursts  proceeding  from  the  Devdoraki  fglacier  under  Easbek 
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in  tbe  middle  of  the  last  centurj,  wbich  on  mora  than  one  ocenrion  dcttnyad 
the  Dtfiel  road,  and  the  great  flood  of  the  torrent  of  the  Gexel  Don  glacier  m 
the  same  district  in  1892.  In  the  Sikhim  Himalaya  under  KmngoheDJanga  I  tt 
not  discern  any  traces  of  changes  brought  about  by  the  sudden  ooHapee  of  laker,  ^ 
origin  of  which  was  due,  in  one  way  or  another,  to  glacial  action.  There  was  no 
scarcity  of  gladal  surface  lakes  and  barrier  lakes,  but,  owing  psrtlj  periiaps  to 
the  warmth  and  perennial  rainfall,  they  appear  to  drain  themseWes  in  a  lea 
spasmodic  manner. 


THE  INDIAN  EARTHQUAKE. 

On  April  4  a  severe  shock  of  earthquake  visited  northern  India,  doing  an  immeue 
amount  of  damage,  principally  at  Lahore,  Mossuri,  and  Dharmsala,  and  caosng 
a  lamentable  loss  of  life.  At  Lahore  the  cathedral  wss  seriously  damaged,  ai 
well  as  the  Juma  Masjid,  one  of  the  fioest  mosqurs  in  India,  and  many  other 
buildingf,  both  public  and  private.  Some  lof s  of  life  occnrred  here,  bat  this  vsi 
far  exceeded  at  Dharmsala,  where  both  tbe  cantonment  and  civil  station  wen 
practically  destroyed,  many  Earopeans  being  among  the  victims.  Owing  to  tbe 
collapee  of  the  stone-built  barracks,  the  Gurkha  regiments,  especially  the  7th 
Gurkhas,  suffered  terribly,  no  fewer  than  470  in  all  being  killed.  At  Kangra  three 
European  missionaries  were  among  the  victims.  Other  places  at  wbich  damsge 
was  done  were  Delhi,  Amritsar,  Dehra  Dun,  Amballa,  Simla,  and  Srinagar,  though  st 
none  of  these  was  the  loss  of  life  exceptionally  high.  The  dif  astrous  shockf*,  wbick 
seem  to  have  been  repeated  several  times,  occurred  in  the  early  morning  of  tbe 
4th,  but  further  slight  shocks  are  said  to  have  been  felt  during  the  following  night 

The  following  remarks  are  made  by  Mr.  R.  D.  Oldham : — 

Tbe  telegraphic  reports  enable  us  to  form  an  approximate  idea  of  the  magnitude 
of  the  earthquake.  It  undoubtedly  ranks  as  a  great  earthquake,  whose  violence 
exceeded  10  degrees — the  maximum  of  the  accepted  scales  of  earthquake  classifict- 
tion — over  a  considerable  area,  but  it  was  far  from  coming  up  to  that  of  1897  either 
in  extent  or  violence.  It  is  too  soon  to  form  an  estimate  of  the  latter,  hut  the 
extent  of  country  over  which  it  was  felt  cannot  have  been  more  than  one-qnarter 
of  that  affected  in  1807,  though  the  death  rate  was  probably  more  than  four  times 
as  great.  The  focus  evidently  lay  in  the  Kangra  valley,  or  between  it  and  the 
Dhaoladhar  range,  but,  if  newspaper  accounts  are  to  bo  trusted,  the  shock  seems 
to  have  been  more  violent  at  Mussuri  than  would  have  been  anticipated,  and 
thlsj  suggests  the  possibility  that  it  originated  in  a  movement  along  the  great 
boundary  fault  of  the  Himalayas;  it  will  be  interesting  if  the  investigation,  which 
we  may  trust  the  Indian  Government  to  make,  should  establish  a  renewal  of  move- 
ment along  this  great  structural  feature  which  has  played  an  important  part  in  the 
elevation  of  the  Himalaya. 

The  following  comments  on  the  earthquake  have  been  sent  by  Dr.  Charles 
Davison : — 

At  or  shortly  after  G  a.m.  on  April  4  North- West  India  was  visited  by  one  of 
those  great  earthquakes  which  not  only  devastate  extensive  areas,  but  give  rise  to 
undulations  that  are  recorded  by  seismographs  in  every  part  of  the  globe.  During 
the  previous  night  two  slight  shocks  were  felt  at  Mussuri,  and  probably  also  at 
other  places;  but  the  great  earthquake  itself  occurred  so  suddenly  and  with  so 
little  warning  that  most  of  those  indoors  were  unable  to  escape.  The  position 
cf  the  epicentral  district  is  still  unknown,  but  it  probably  includes  the  towns 
of  Dharmsala,  Kangra,  and  Palampur,  which  are  situated  about  160  or  170  miles 
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easi-nortb-east  of  Lahore.    At  tbese  and  seTeral  other  places  the  destruction  of 
buildings  was  practically  complete,  and  the  loss  of  life  very  considerable,  though 
•  fortunately  less  than  was  at  first  supposed.    That  the  number  of  persons  killed 
must  amount  to  seycral  thousand  there  can,  however,  be  little  doubt. 

The  area  within  which  buildings  were  damaged  is  of  unusual  extent.  To  the 
north,  west,  and  south  it  includes  Srinagar,  Rawul  Pindi,  Lahore,  Ferozpore, 
Fatialfl,  and  Dehra  Dun.  Eren  so  far  to  the  south  as  Delhi  many  buildings  were 
injured,  though  without  any  accompanying  loss  of  life.  Towards  the  east  the 
boundary  of  the  area  of  destruction  is  still  undefined ;  but  if,  as  is  probable, 
Dharmsala  lies  near  the  epicentre,  it  must  pass  not  far  from  Leh,  in  Laduk. 
Bearing  in  mind  the  uncertainty  of  our  data,  a  first  estimate  would  gire  about 
520  miles  for  the  length,  360  miles  for  the  width,  and  150,000  square  miles  for  the 
area  of  the  region  within  wMch  serious  damage  occurred  to  buildings  and  property. 

Still  more  uncertain  is  the  extent  of  the  total  area  disturbed.  For  about  half 
its  course  the  boundary  of  this  area  traverses  countries  from  which  all  observations 
of  scientific  value  will  be  found  wanting.  It  is  reported,  but  the  report  requires 
confirmation,  that  the  shock  was  felt  very  slightly  at  both  Bombay  and  Calcutta, 
the  former  of  which  is  about  980  and  the  latter  about  1020  miles  from  Dharmsala. 
If  we  take  the  latter  figure  for  the  radius  of  the  disturbed  area,  the  total  region 
over  which  the  shock  was  sensible  must  have  been  about  3^  million  square  miles, 
or  not  much  less  than  the  area  of  Europe. 

In  its  great  duration,  the  recent  earthquake  resembled  other  shocks  of  the  first 
magnitude.  At  Mussuri  it  lasted  quite  three  minutes,  though  one  estimate  ia^ 
as  low  as  one  and  three-quarters,  and  another  as  high  as  five  minutes.  Possibly 
the  originating  movements  were  not  uninterrupted,  and  in  times  of  terror  all 
estimates  are  liable  to  exaggeration ;  but  hardly  any  feature  of  the  shock  beam 
such  eloquent  testimony  as  this  unusual  duration  to  the  vastness  of  the  seismic 
focus  or  the  magnitude  of  the  forces  that  are  capable  of  giving  an  impulsive  thrust 
to  so  large  a  portion  of  the  Earth's  crust. 

To  suggest  any  definite  cause  as  the  origin  of  the  earthquake  may  be  at  present 
premature.  But  one  fact  worthy  of  notice  is  the  elongation  of  the  area  of  great 
destruction  in  the  direction  of  the  Himalayan  axis.  This  seems  to  point  to  an 
intimate  connection  between  the  earthquake  and  the  growth  of  these  ranges,  either 
by  a  series  of  fault-slips,  or,  as  Mr.  Oldham  suggested  for  the  Indian  earthquake  of 
1897,  by  a  slide  forward  along  a  thrust- plane,  accompanied  by  secondary,  but  by 
no  means  unimportant,  slips  along  the  faults  that  branch  up  towards  the  surface.* 


REVIEWS. 

EUROPE. 

CiTT  Dbvelopment. 
'City  Development'    By  Patrick  Geddes.    Edinburgh:  Geddes  &  Co.    1901. 
With  Plan,  Penpectioe,  and  136  lUustrationM, 
This  finely  illustrated  volume  embodies  the  suggestions  made  by  Prof.  Patrick 
Geddes  to  the  Dunfermline  Carnegie  Trust  for  the  beautification  of  the  city  and 
the  promotion  of  its  civic  usefulness.    Taking  his  stand,  as  a  geographer,  on  the 
natural  features  of  Dunfermline,  "  the   fort  on  the  crooked  water,"  the  author 
shows  how  many  of  these,  and  particularly  the  '*  crooked  water  "  itself,  with  its 


♦  We  hope  to  publifih  in  the  June  Journal  a  reproduction  of  Dr.  Davison's  record 
of  the  earthquake. 
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■iiioa  it  ooromAodB  the  main  road  to  Tibet,  and  offen  good  ea 
relatively  drj  climate,  wheieaa  troopa  at  I^ijiling  are  damped  bj 
and  have  to  deeoend  6000  fcei  from  tbcir  isolated  hilltop  in  order  to  git 
Chumbi  is  also  obriooslj  the  natund  site  for  oar  chief  Tibalaa  tnde  mart.  It 
hardly  credible  that  the  time  will  not  soon  oome  when  it  will  be  racogniaed  that  tki 
only  treaty  whieh  might  have  given  the  Tibetans  a  title  to  this  Tnllflj  neter  ow 
into  operation,  and  that  there  is  no  adequate  political  reaaoa  why  it  ahoold  aot  h 
made  use  of. 

On  a  subject  important  to  future  explorers  of  the  Himalaya — the  effecta  of  allitaii 
on  the  human  frame — alargeamount  of  fresh  experience  baa  been  eoUected.   BiD 
goes  to  confirm  the  experience  of  recent  moontaineers,  that  the  Tiolcnt  jndisporitini 
often  felt  on  reaching  heighto  of  12,000  to  15,000  feet  tends  to  ilisrrr*'  <• 
further  advance  after  a  short  interval.    It  has  been  proved  that  at  20,000  fset  naf 
men  can  climb  and  carry  burdens  and  even  fight  without  eerioas  snffarin^  thoe^ 
they  will  be  handicapped  by  the  altitude  much  as  they  wonld  be  at  aaa  lew!  tyft 
burden.    It  if,  indeed,  stated  by  Colonel  Waddell  that  the  Tibetans  in  their  V^ 
from  the  Earola  crossed  snowfields  at  a  height  of  23,000  feet.     The  iDerednfitf 
that  was  freely  expressed  in  India  some  twenty  years  sgo  aa  to  the  posaibility  of 
attaining  such  altitudes  at  all  is  now  quite  out  of  date.    But  the  highest  part  of  th 
battlefield  being  estimated  at  19,000  feet,  it  is,  to  say  the  least,  atrange  that  fugitiiv 
should  have  climbed  4000  feet  more,  and  it  seems  possible  a  three  mmjhaTe  sUppid 
intD  the  place  of  a  nought.     The  point  is  worth  clearing  up.      The  foUoiriBt 
observation  of  Colonel  WaddelFs  is  probably  novel :  ''One  curiooa  reaolt  of  th 
cold  should  be  mentioned  here,  namely,  its  effect  upon  the  speech  of  the  peopk. 
A  peculiarity  of  the  language  of  the  Tibetans,  in  common  wiUi  the  Buasians  sad 
most  arctic  nations,  is  the  remarkably  few  vowels  in  their  words,  and  the  exto* 
ordinary  large  number  of  consonants ;  for  example,  the  Tibetan  name  for  Sikhin 
is '  Hbrasljongs.*    Indeed,  so  full  of  consonants  are  Tibetan  worda,  that  most  of 
them  could  be  articulated  with  almost  semi -closed  mouth,  eTidently  from  tks 
enforced  necessity  to  keep  the  lips  closed  as  far  as  possiUe  againat  the  cutting  cold 
when  speaking.** 

To  the  remaining  aftermath  of  the  mission,  the  discoveries  of  the  expIoriBft 
party  that  has  passed  through  Gartok  to  Simla,  and  the  for  more  impoilsnt  expe^ 
tion,  postponed  Isst  year,  but  it  may  be  hoped  not  indefinitely,  to  £satem  Tibet 
and  the  gorges  of  the  Sangpo,  we  have,  of  course,  only  allusiona  in  theae  woika 
But  Colonel  Waddell  has  been  able  to  give,  from  native  sooroea,  aome  intenatiog 
information  as  to  the  latter  district,  and  a  Tibetan  picture  of  the  legendary  fidls  of 
the  Sangpo. 

An  appendix  by  Captain  O'Connor  to  Mr.  Landon's  work,  dealing  with  "the 
preKiit  condition  and  government  of  Tibet,'*  is  well  worth  perusal. 

D.  W.  F. 
AFRICA. 
East  Africa  and  its  Animal  Life. 
<  In  Unknown  Africa.'    By  Major  P.  H.  G.  Powell-Cotton.    London  :  Himt  &  Blackett 

1904.     Price  21*. 
« Mit  Blitzlicht  nnd  Buchse.'    By  C.  G.  Schillings.    Leipzig :  R.  Toigtlander.     1905. 

Major  Powell-Cotton  has  rendered  signal  services  to  the  zoological  collectkais 
of  Great  Britain,  and  to  our  knowledge  of  the  life-habits  and  distiihutioKi  of  rare 
and  interesting  African  mammals.  It  was  he  who  obtained  the  first  good  speci- 
mens of  the  rare  Abyssinian  ibex  for  our  national  collections.  He  heard  that  the 
writer  of  this  review  had  brought  home  from  the  country  east  of  Moant  Elgoo 
three  heads  of  the  five-horned  giraffe,  and  was  anxiL>us  to  proceed  to  those  regions 
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B  of  eastern  equatorial  Africa  to  aubatantiate  this  discoTery,  and,  if  possible,  to 
r,  procure  complete  specimens  of  this  giraffine  type.  Difficulties  of  transport  had 
n  prevented  the  present  writer  iVom  bringing  to  London  more  than  the  heads  and 
£  necks  of  three  of  the  aforesaid  giraffes,  and,  as  one  of  these  was  a  female  without 
p  the  extra  pair  of  horns,  naturalists  were  undecided  as  to  whether  the  specimens 
r  constituted  the  type  of  a  new  variety  or  sub-species,  or  whether  they  were  simply 
f    ••sports." 

Major  Cotton  amply  confirmed  thu  discovery,  and  the  complete  specimen  of 
the  five-homed  or  Baringo  giraffe  now  in  the  Natural  History  Museum  is  due  to 
bis  enterprise. 

But  the  book  under  review  is  also  the  outcome  of  this  expedition.  It  is  a  work 
which  is  more  suited  for  review  by  the  Zoological  than  by  the  Royal  Gkographical 
Society,  since  its  main  interest  lies  in  its  notes,  photographs,  acd  descriptions  of 
the  big  game  of  eastern  equatorial  Africa,  especially  the  region  between  Kilimanjaro 
on  the  south  and  the  White  Nile  on  the  north,  including  the  hitherto  very  little- 
known  northern  districts  of  the  Uganda  protectorate,  north  of  Mount  Elgon  and 
west  of  Lake  Rudolf.  Yet  from  a  geographical  point  of  view  also  Major  Powell- 
€k>tton's  journey  is  a  remarkable  one.  He  covered  a  little  new  ground  north  of  the 
explorations  made  by  Macdonald  and  Austin,  and  south  and  west  of  the  journeys 
of  Wellby  and  Donaldson-Smith.  He  has  brought  us  back  a  good  deal  of  informa- 
tion about  that  mountain  of  beautiful  outline,  Debasien,  immediately  to  the  north 
of  Mount  Elgon ;  and  also  concerning  the  western  part  of  the  Turkana  country 
(with  its  mountains  reaching  to  altitudes  of  over  10,000  feet),  and  the  very  little- 
known  country  of  the  Dodinga  hills. 

Major  Cotton  writes  with  some  bitterness  regarding  the  difficulties  he  met  with 
CD  landing  at  Mombasa  from  the  minor  officials  of  the  East  Africa  protectorate  (in 
relation  to  the  passing  of  his  baggage,  customs  duties,  etc.).  He  also  is  indignant  at 
the  want  of  encouragement  given  to  hitn  to  obtain  specimens  of  certain  animals 
from  the  Reserves,  and  the  slowness  with  which  permiesion  was  granted  to  him 
to  shoot  animals  placed  on  the  "  wholly  protected  '*  list.  With  regard  to  the  first 
count  of  the  indictment,  there  is  no  doubt  that  the  complaint  is  well  founded. 
Some  special  microbe  must  exist  at  Mombasa  which  makes  the  British  officials 
there  more  unsympathetic  and  obstructive  to  the  tourist  than  sach  persons  gene- 
raUy  are.  Even  the  writer  of  this  review,  though  himself  an  official  at  the  time  of 
hit  recent  journeys  in  East  Africa,  had  to  compkin  of  the  delays  which  were  placed 
in  the  way  of  passing  his  baggage  through  the  customs  house.  But  it  is  difficult 
to  say  whether  either  the  Museum  authorities  in  London,  the  Foreign  Office,  or 
the  protectorate  authorities  in  East  Africa  were  to  blame  regarding  the  slowness 
with  which  the  special  permits  were  granted  to  Major  Powell-Cotton.  We  all 
know  him  now,  and  the  evidence  of  his  discrimination  as  a  naturalist  and  his 
remarkable  public-spirited  generosity  may  be  seen  by  every  one  at  the  Natural 
History  Museum,  South  Kensington.  But  wben  he  was  starting  on  his  great 
journey  through  eastern  equatorial  Africa  in  1902  his  character  and  intentions 
were  not  so  fully  known  as  perhaps  to  warrant  the  authorities  in  according  to 
him  without  hesitation  the  right  to  infringe  the  rules  and  regulations  in  force 
relative  to  the  preservation  of  big  game.  It  has  grown  to  be  the  practice  of  every 
sportsman  who  wishes  to  visit  the  British  protectorates  in  Eastern  or  Central 
Africa  to  ask  for  special  facilities  in  regard  to  the  killing  of  protected  animals 
or  shooting  within  game  reserves.  In  nine  cases  out  of  ten  this  permission,  if 
granted,  is  abused.  The  results  are  not  beneficial  to  the  national  collectioDs,  while 
very  harmful  to  the  preservation  of  interesting  wild  animals.  It  is  to  be  re- 
gretted, however,  that  in  regard  to  Major  Powell-Cotton^s  negatives  and  specimens 
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so  much  delay  and  petty  annoyance  should  have  been  caused  by  the  minor  oflBdalt 
of  the  East  African  coast  province. 

The  book  contains  many  photographs  of  great  interest  illustrating  the  Nilotk 
negroes  (Turkaoa^  Dodlnga,  Tepeth,  Lango,  Karamojo,  etc.),  and  a  good  deal  of 
fresh  light  is  thrown  on  the  remarkable  Elgon  caves.  The  writer  of  this  reinew 
adheres  to  his  opinion  that  the  original  agent  in  tlie  formation  of  the  cave  or  hdlov 
was  wAter ;  but  he  has  never  denied — and  certainly  after  Major  Cottoii's  report 
would  not  wish  to  deny — that  these  cavos  have  been  enlarged,  deepened,  widened 
by  the  action  of  man. 

There  are  some  beautiful  photographs  of  antelopes  (notably  one  of  an  oryx), 
lion,  hunting-dogs,  and  crowned  oranes.    Some  of  the  pictures  of  cattle  are 
interesting,  as  showing  the  distribution  of  certain  breeds.    Major   Cotton,  for 
example,  is  able  to  testify  to  the  existence  in  Bukedi  (far  to  the  north-east  of  ih» 
Ankole  plateau  of  western  Uganda)  of  the  long-horned,  straight-backed  cattle. 
The  cattle  of  the  Dodinga  people  and  of  most  of  the  tribes  he  encountered  seemed 
to  belong  to  the  humped,  short-homed,  zebu  type.    The  long-horned,  ordinarily 
straight-backed  ox  is  at    present  one  of   the  unsolved  African  problems.     It 
is  present  in  western  and  southern  Nigeria,  and  in  part  of  Somaliland.    Major 
Powell-Cotton  sbows  its  existence,  at  any  rate  eporadioally,  in  the  Bukedi  country 
to  the  north  of  Mount  Elgon.    It  is  the  dominant  breed  in  Western  Uganda,  and 
past  the  west  coast  of  the  Victoria  Nyanza  to  the  nortb-west  coast  of  Tanganyika, 
wherever,  in  fact,  the  Hamitic  aristocracy  has  penetrated.    It  can   be  traced 
westwards  through  the  countries  of  the  Dinka  and  Nuer  to  the  eastern  shores  of 
Lake  Chad.    From  Nigeria  to  the  Gambia,  it  extends  in  a  dwarfed  form.    It  is 
apparently  represented  on  the  Egyptian  monuments,  on  which  it  is   given  as 
straight-backed.    At  the  preeent  day  this  very  long-horned  type  may  be  found  in 
conjunction  with  a  hump.    No  doubt  tbis  is  due  to  intermixture  with  the  more 
definitely  Indian  race  which  is  so  widely  spread  through  Africa,  and  which  differs 
from  the  long-homed  type  by  its  tendency  to  a  blotched  hide,  and  is  known  bj 
that  name  of  doubtful  etymology — ^zebu. 

Of  course  Major  Cotton's  book  is  interesting.  It  contains  certain  small 
inaccuracies  of  spelling,  which  might  be  remedied  in  another  edition.  The  African 
sportsman  several  times  referred  to  by  the  author  is  not  Mr.  Sidney  Buxton,  the 
ex-Under  Secretary  for  the  Colonies,  but  Mr.  Edward  North  Buxton.  In  a  good 
many  cases  the  standard  orthography  of  the  Koyal  Geographical  Society  has  not 
been  adopted  in  the  rendering  of  native  namep,  and  one  is  puzzled  how  to  pronounce 
sucb  spelling  as^"  Pacey  "  (river).  Amongst  the  appendices  is  a  list  of  the  native 
names  for  mammals  in  the  Swahili,  Masai,  Suk,  Dorobo,  Nandi,  and  Turkana 
languages ;  but  these  again  are  somewhat  spoilt  by  unscientific  spelling,  as,  for 
example,  where  the  Swahili  nyani  (baboon)  is  spelt  nearni, 

Herr  Schillings's  magnificent  and  hitherto  unparalleled  book  is  only  marred  by 
one  feature,  in  that  it  is  printed  in  that  abominable  German  black  letter,  which  a 
European  congress!  should  assemble  to  abolish  for  the  general  good  of  humanity. 
Fortunately  for  English  readers,  we  understand  that  the  book  is  to  appear  before 
long  in  an  English  translation,  with  of  course  a  method  of  printing  which  will  be 
less  distracting  to  the  impaired  sight  of  the  middle-aged  and  elderly.  Like  Major 
Powell-Cotton's  book,  the  work  of  Herr  Schillings  would  be  more  appropriately 
reviewed  in  the  pages  of  the  Zoological  Society's  Proceedings,  since  it  deals 
principally  with  the  life-history  of  beasts,  birds,  and  reptiles.  But  it  has  a  place 
in  geographical  literature,  if  only  from  its  wonderful  photographs  of  East  African 
scenery — the  peak  of  Kibo  (Kilimanjaro);    the  Rufu  river  and  its  bordering 
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friDge  of  acacias  or  occasional  patches  of  rich  forest;  the  Masai  steppes;  the 
thoTDj  hush;  the  scattered  woodland  through  which  the  giraffes  wander, 
halting  at  intervals  to  lose  themselves  to  the  eye  of  man  amongst  the  tree-trunks 
and  foliage;  the  roads,  worn  deep  hy  the  age-long  migrations  to  and  fro  of 
elephants  from  feeding-ground  to  feeding-gronnd ;  the  park.lands  with  their  clumps 
of  handsome  trees,  branching  hyphssne  palms  and  gouty  baobabs ;  the  lakes,  the 
awamps,  the  ravines,  the  floods,  the  thorn-brakes,  the  sanseviera  thickets,  and  the 
rare  patches  of  luxuriant  forest  of  eastern  equatorial  Africa. 

'  Herr  Schillings  belongs  to  that  new  school  of  sportsmen  whose  founders  have 
been  Mr.  Edward  North  Buxton  and  two  or  three  Americans — men  who  haye 
taught  us  that  it  is  a  finer  sport,  and  one  more  productive  of  an  increase  to  our 
knowledge  (as  a  general  rule),  to  follow  up  big  game  with  the  snapshot  camera 
and  the  telephotographic  lens  rather  than  with  the  rifle.  Our  museums  must,  it 
is  true,  have  their  complement  of  specimens;  but  we  hope  that  men  like  the 
author  of  this  book  will  bring  the  world  of  fashion  into  the  better  path  of  not 
rushing  out  to  Africa  when  they  have  lost  money  or  made  it,  fidlen  in  love  or  out, 
to  recklessly  slay  all  sorts  of  interesting  creatures  so  that  they  may  become 
possessed  of  trophies  with  which  to  adorn  their  homes  in  England,  the  said 
trophies  often  finding  their  way  eventually  to  dust  and  moth  and  rats  in  attics 
and  lumber-rooms.  Herr  Schillings's  book  is  a  triumph ;  it  takes  the  first  rank 
in  sporting  works  of  the  new  description.  It  contains  the  most  marvellous  pictures 
of  animal  life  in  Africa  that  have  yet  been  secured  by  the  camera,  more  wonderful 
even  than  the  photographs  of  Lord  Delamere  or  the  exact  and  faithful  drawings 
of  Mr.  J.  6.  Millais.  So  far  as  one  can  judge,  the  photographs  reproduced  in  this 
book  are  absolutely  ^'unfaked.**  There  are  wonderful  pictures  of  giraffes  wan- 
dering through  the  acacia  woods,  of  elephants  with  enormous  tueks  passing  through 
the  long  herbage  on  the  slopes  of  hills,  of  flamingoes  in  full  flight  against  an 
evening  sky,  cranes  and  egrets,  marabou  storks,  secretary  birds,  and  vultures; 
rhinoceroses  under  the  shade  of  a  canopied  tree ;  great  eland  bulls  hiding  them- 
selves amidst  a  tangle  of  grey  lianas  and  thorn  branches,  or  boldly  standing  out 
among  the  lush  herbage  in  the  open ;  lions  rushing  on  their  prey,  hysBnas  snarling 
at  jackals ;  leopards  coming  down  to  drink,  zebras  in  herds  of  uncountable  numbers ; 
the  beautiful  Grant's  gazelle,  with  its  long  and  graceful  horns,  browsing  on  the 
short  grass  that  heralds  the  African  spring ;  kingfishers  on  sprays  of  grass,  bustards 
preparing  to  rise  into  flight,  ostriches  searching  restlessly  with  their  keen  sight 
for  the  suspected  presence  of  man;  wounded  buffaloes,  snorting  gnus,  fringe- 
•eared  oryxes,  long-necked  gerenuk  gazelles  (like  some  extinct  mammal  in  weirdness 
of  outline) ;  colobus  monkeys,  baboons  foraging  for  food ;  nearly  every  large  and 
email  bird  and  beast  of  the  East  African  wilderness.  Amongst  the  photographs 
is  a  very  interesting  snapshot  of  the  rare  striped  hyasna  of  Eastern  Africa  which 
has  been  named  after  Schillings,  its  discoverer.  Many  of  these  photographs  have 
been  taken  by  flashlight  at  night  at  some  drinking-place,  or  alongside  the  bait 
of  some  dead  animal  placed  there  to  attract  scavengers.  The  beasts  that  are 
thus  photographed  have  evidently  unconsciously  pressed  the  light  trigger  of  an 
apparatus,  and  are  thus  snapshotted  before  they  have  had  time  to  pass  from  a 
natural  attitude.  Here  is  the  life  of  the  wilderness  displayed  in  the  full,  as  it  has 
not  too  often  been  seen  by  the  average  traveller  in  East  Africa.  More  than  any 
-.book  yet  put  before  the  public,  it  enables  the  stay-at-home  reader  to  realize  what 
wild  beasts  and  birds  look  like  in  their  own  homes. 

The  letterpress  is  as  interesting  as  the  illustrations,  but  the  book  will  gain 
enormously  in  popularity  by  its  being  translated  into  English  and  printed  with 
a  type  less  iojurious  to  the  eyesight  than  the  German  black  letter. 

H.  H.  J. 
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1815,  to  November,  1848.  Daring  these  periods  of  stoppage,  fi?e  terrible  floods  i 
produced;  on  July  20, 1600;  July  16,  1678 ;  June  14, 1845;  May  28,  1847 ;  and 
June  13, 1848. 

In  1845  the  Schlagintweits  estimated  the  volume  of  the  lake  at  7*9  million  oohie 
metres  (1,738,000,000  gallons). 

The  rush  of  these  enormous  masses  of  water  must  have  overturned  all  the 
Pleistocene  formations  in  the  Fendthal  and  Oetzthal.  The  destructive  inundations 
made  themselves  felt  as  far  as  the  valley  of  the  Inn. 

During  the  periods  of  the  existence  of  the  lake  its  basin  has,  on  the  other  hsnd, 
been  the  seat  of  an  important  sedimentation.  Prof.  Hess  has  estimated  the 
volume  of  matter  deposited  during  the  last  stoppage  at  not  less  than  723,000  cubic 
metres. 

A  part  of  this  matter  has  been  carried  away  by  the  glaciers  from  1845  to  1848, 
and  the  rest  by  the  torrents,  after  they  had  resumed  their  normal  course. 

10.  UehellM/erner. — In  periods  of  advance,  this  glacier  chokes  the  Senner 
Eggenthal,  and  thus  produces  a  lake  and  then  glacier  6oods.  Such  an  inimdation 
occurred  in  1847.  Nosr,  in  consequence  of  the  glacier's  retreat,  the  opening  of  the 
Senner  Eggenthal  has  been  freed,  and  the  lake  has  disappeared. 

The  great  glacier  extension  which  occurred  in  the  Alps  in  the  first  half  of  the 
nineteenth  century  occasioned  the  formation  of  a  great  number  of  barrier  lakes. 
Thus  in  1817  the  glacier  of  Zigiorenove  threw  itself  across  the  Borgne,  and  thos 
caused  the  accumulation  of  a  little  sheet  of  water  above  the  dam  (Forel,  **Liei 
variations  periodiques  dee  glaciers  des  Alpes,"  VII'  rapport,  in  Jafir,  d.  S.A,C., 
xxii.  1866).  In  similar  conditions  the  glacier  of  Trift  has  likewise  given  rise  to 
a  reservoir  {Jahr.  d.  S,A,C.y  ii.  1865,  p.  61). 

In  any  case,  there  is  no  doubt  but  that  an  exploration  of  the  glaciers  in 
Switzerland  and  in  France  *  by  scientists,  and  a  search  in  the  local  archives,  would 
bring  to  light  a  much  srreater  number  of  such  inundations  than  are  at  present 
known.  So  last  summer  Prof.  P.  Girardin  discovered  that  during  the  first  quarter 
of  the  nineteenth  century,  an  advancing  glacier  of  the  valley  of  Ghampagny 
damned  the  torrent  and  formed  a  great  lake.  The  rupture  of  the  dam  caused  a 
terrible  outburst.    Traces  of  the  lake  and  of  the  inundation  are  yet  apparent. 

11.  Floods  caused  hy  the  Outflow  of  a  Lake,  indtptndentfy  of  Glacier  Variatwtu. 

1.  Lac  du  Tacul :  Situated  at  the  junction  of  the  glaciers  of  Leschaux  and 
Gdant,  at  the  northern  base  of  the  Pic  de  Tacul,  this  lake  has  occasioned  floods  at 
the  lower  extremity  of  the  Mer  de  Glace  {*  Travels  through  the  Alps,*  by  the  late 
James  Forbes.  New  edition  revised  and  annotated  by  W.  A.  B.  Goolidge, 
p.  85.  London  :  A.  &  C.  Black,  1900).  On  August  13,  1810,  this  Lac  du  Tacul 
gave  rise  to  an  inundation  in  the  Valley  of  Chamonix  (Delebecque,  *  Lea  Lacs 
Fran9ai8'  (Paris,  1898),  p.  250). 

2.  The  Gorner  See  (not  the  tarn  on  the  Gomer  grat,  but  a  pool  at  the  base  of 
Monte  Bosa  itself)  causes  by  its  evacuation  an  increase  in  the  volume  of  the  Visp^ 
On  August  23,  1900,  the  outflow  of  the  lake  poured  into  this  torrent  a  flood  of 
water  which  swept  away  a  bridge  and  covered  the  flelds  with  stones.  The  passsge 
of  this  mass  of  water  below  the  glacier  must  cleanse  its  bed  of  most  of  the  detritus 
contained  in  it  and  carry  it  to  the  extremity  of  the  glacier. 

3.  Glacier  of  Bochhalmen. — This  glacier  during  the  summer  of  1756  gave  rise 


♦  Thanks  to  the  late  Prof.  E.  Richter's,  of  Graz,  valuable  book,  *Die  Gletaoher  der 
Ostalpeu,'  on  the  Austrian  alps,  the  local  topography  of  the  grlaciers  arc  better  known 
than  elsewhere. 
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of  very  noeqaal  interest.  The  best  are  those  by  Dall  and  Uirich  on  the  palBBonto- 
loj^cal  material  oolleoted  by  the  expedition.  Seven  new  genera  and  thirty-eight 
new  spscies  of  invertebrates  and  plants  are  described  and  figured.  Those  from  the 
Yukatat  beds  are  specially  interesting,  and  form  a  useful  addition  to  the  rapidly 
growing  literature  of  Alaskan  geology. 

J.  S.  F. 

Thb  Geoloot  of  Paba. 

'Grondziige  der  Geologie  des  nnteren  Amazonasgebietes.'     By  Friedriok  Eatzer. 
Leipzig :  Max  Weg.    1903. 

A  work  of  this  kind,  giving  a  general  aooouot  of  the  geology  and  surface 
features  of  an  area  extending  o?er  hundreds  of  thousands  of  square  miles,  must  of 
necessity  be  of  the  nature  of  an  outline  sketch.  Much  of  the  country  is  covered 
by  swamp,  jungle,  and  forest,  and  consists  of  the  alluvia  laid  down  by  the  great 
river  and  its  tributaries.  These  gravels,  sands,  and  clays  are  sometimes  auriferous, 
and  carry  large  numbers  of  irregular  concretionary  blocks,  which  led  Agassiz  to 
formulate  his  striking  but  erroneous  theory  of  the  glaciation  of  Brazil  in  recent 
geological  times.  Flat-topped,  steep-sided  hills  of  Tertiary  beds  rise  above  the  level 
of  the  plains,  and  rest  with  a  marked  unconformability  on  Permo-Carboniferous, 
Devonian,  and  older  strata.  The  author's  account  of  tihe  little-known  Devonian  rocks 
of  the  Amazon  valley  is  of  special  value.  They  are  often  steeply  inclined,  and  are 
penetrated  by  dykes  and  sheets  of  diabase.  The  Silurian  is  known  only  on  the 
south  side  of  the  river.  Metamorphic  schists  and  gneisses  of  various  kinds,  repre- 
senting an  Archfloan  floor,  emerge  at  various  poiots  and  occupy  an  enormous  area 
aloDg  the  headwaters  of  the  northern  tributaries. 

The  physical  history  of  the  Amszon  valley  is  in  some  ways  very  remarkable. 
The  palaeozoic  strata  of  the  region  are  marine,  the  Tertiary  beds  are  fresh-water, 
and  Meeozoic  rocks  are  almost  unrepresented.  This  is  interpreted  by  the  author  to 
mean  that  continental  conditions  have  prevailed  since  the  Permian,  and,  if  this  be 
the  case,  the  area  is  one  of  very  great  stability.  The  principal  uplift  has  appa- 
rently taken  place  to  the  east,  as  the  oldest  rocks  may  be  traced  in  a  great  crescent 
extending  across  the  river's  mouth  and  psssiog  backwards  on  each  side,  while  the 
latest  deposits  are  laid  down  along  the  centre  of  the  basin.  During  the  Tertiary 
epoch  great  lakes  and  streams  occupied  the  surface,  and  at  first  probably  drained 
westward  to  the  Pacific,  but  as  the  Cordillera  slowly  rose  the  drainage  was  obstructed, 
and  finally  the  course  of  the  river  was  reversed.  This  is  a  very  curious  hypothesis, 
and  not  entirely  in  accordance  with  the  work  of  other  investigators  of  Brazilian 
geology,  but  the  evidence  in  favour  of  it  is  given  with  great  clearness,  and  deserves 
careful  consideration. 

Dr.  Eatzer's  work  is  certainly  a  concise  and  valuable  compendium  of  the 
subject  on  which  it  treats,  and  will  be  welcomed  by  all  who  are  interested  in  the 
geology  of  South  America, 

J.  S.  F. 

MATHEMATICAL  AND  PHYSICAL  GEOGRAPHY. 

New  Issue  op  Huxley's  Physiography, 

*  Physiography.*    By  T.  H.  Huxley.    Bevised  and  partly  rewritten  by  B.  A,  Gregory. 
London :  MaomiUan  &  Co.    1904. 

Huxley's  '  Physiography '  is  a  work  so  well  known  and,  in  a  sense,  so  unique 
that  the  attempt  to  bring  out  a  revised  edition  of  it  is  sure  to  be  watched  with 
interest.    The  editor  has  >  ad  a  difficult  task,  and  we  have  only  praise  for  the 
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manner  in  which  it  has  been  aeoomplished.  By  carefully  retaining  as  much  of 
the  old  fabric  as  possible,  and  incorporating  such  additional  material  as  wm 
necessitated  by  the  advance  of  science,  it  has  been  brought  abreast  of  the  timeii 
while  it  still  retains  the  old  lucidity  of  treatment  Surprisingly  little  modificadoa 
has  been  needed  in  most  of  the  chapters,  and  the  only  vital  alteration  is  that  whtt 
was  intended  to  be  a  study  of  the  Thames  basin,  which  should  appeal  mainly  to 
youths  living  in  London,  has  been  given  a  wider  scope  and  made  more  suitable  for 
general  readers.  In  this  some  loss  of  directness  was  inevitable,  and  the  nev 
material  introduced — principally  a  chapter  on  geological  structures  and  thsir 
meaning — is  hardly  up  to  the  old  standard.  The  work  has  been  slightly  abridged 
by  the  excision  of  the  less  important  allusions  in  the  original  edition,  but  tlui 
seems  to  us  a  positive  improvement.  A  large  number  of  process  blocks  have  been 
introduced  into  the  text.  They  are  admirably  chosen,  and,  for  the  moat  part, 
successfully  reproduced,  and  need  only  to  be  compared  with  the  old  woodcuts  to 
show  how  great  are  the  advances  in  cheap  bc)ok-making  within  the  last  twenty- 
five  years.  Very  wisely,  no  attempt  has  been  made  to  conform  strictly  to  current 
syllabuses.  In  its  new  form  the  book  will  interest  a  large  public  and  have  la 
extended  lease  of  life. 

J.  S.  F. 
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The  Awards  for  1905. — The  Eoyal  medals  and  other  awards   of  the 
Society  have  been  bestowed  this  year  as  follows :  The  Founder's  Medal 
to  Sir  Martin  Conway,  for  his  explorations  in  various  mountain  regions 
and  in  Spitsbergen,  prosecuted  during  a  long  series  of  years,  and  for 
the  valuable  contributions  to  geography  resulting  from  those  explora- 
tions in  the  form  of  papers,  maps,  and  other  publications ;  the  Patron's 
Medal  to  Captain  C.  H.  D.  Byder,  r.e.,  for  his  survey  of  Yunnan  carried 
out  in  1899-1900  in  association  with  Major  H.  B.  Da  vies,  and  especially 
for  the  extensive  and  valuable  work  accomplished  in  connection  with 
the  recent  Tibet  Mission ;  the  Victoria  Besearoh  Medal  to  Mr.  J.  6. 
Bartholomew,  for  his  long-continued  services  to  British  cartography,  as 
shown  particularly  in  the   large  atlases   issued  or  planned  by  him, 
including  the  first  volume  of  a  great  physical  atlas,  which  will  take 
a  foremost  place  among  works  of  its  kind.     Of  the  other  awards,  the 
Murchison  Grant  is  given  to  Mr.  William  Wallace,  c.m.g.,  for  the  great 
services  rendered,  directly  or  indirectly,  to  Geography  during  his  service 
as  an  ofiicial  in  Northern  Nigeria  ;  the  Gill  Memorial  to  Colonel  F.  B. 
Maunsell,  u.a.,  for  his  explorations  in  Asiatic  Turkey,  and  for  the  large 
map  he  has  compiled,  largely  from  his  own  materials;  the  Guthbert 
Peek  Grant  to  Mr.  Francis  J.  Lewis,  for  his  valuable  researches  on  the 
distribution   of  vegetation    in    the   north  oF  England,  the  results  of 
which  have  been  published  in  the  Journal ;  and,  lastly,  the  Back  Grant 
to  Captain  Philip  Maud,  R.K.,  for  his  valuable  survey  work  along  the 
southern  border  of  Abyssinia  in  1903. 
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Eeoent  Kovement  of  Elevation  on  the  Iriflh  Coast— The  subject  of  ths 
OBcillatioDs  of  the  relative  level  of  the  land  and  sea  is  receiving  unusual 
attention  at  the  present  time,  and  the  data  avulable  for  the  study  of  the  subject 
are  yearly  becoming  more  extensive.  Important  researches  into  the  most  recent 
changes  of  level  on  the  Irish  coast  have  been  lately  made  by  Messrs.  Coffey  and 
Praeger,  who  have  published  the  results  of  their  examination  of  this  region  in 
the  Proceedings  of  the  Royal  Irish  Academy  (December,  190^,  vol.  26,  Sect  G, 
pp.  143-200).  The  most  striking  of  the  features  on  the  coasts  of  Antrim  and  Derry, 
which  prove  fluctuations  to  have  taken  place  since  the  close  of  the  Glacial  period, 
is  the  well-marked  shelf  or  terrace  which  is  seen  at  Various  points ;  but  the  whole 
of  the  evidence  is  considered  by  the  writers  under  the  general  headings  of  Pheno- 
mena of  Erosion  and  Deposition.  Of  the  former,  the  best-marked  feature  is  the 
steep  scarp  at  some  distance  from  the  present  beach,  and  at  some  height  above  it, 
which  marks  the  former  encroachment  of  the  waves.  The  scarp  is  frequently  cut 
in  the  boulder-clay,  but  often,  again,  in  much  more  ancient  rocks.  Between  it 
and  the  present  beach  there  is  a  level  or  slightly  sloping  plain  representing  the 
former  beach  or  sea-bed.  The  deposits  now  laid  bare  by  the  uprise  along  this 
coast  are  extensive  and  varied,  gravel  and  sand  being  found  where  the  shores  were 
open  or  where  currents  prevailed ;  mud  where  the  waters  were  deeper  or  quieter. 
The  character  of  the  faunal  remains  famishes  valuable  evidence  as  to  the  depth  of 
the  water  and  the  conditions  under  which  the  organisms  lived.  The  raised  beach, 
of  Larne,  a  long  tapering  gravel  bank  heaped  up  by  tides,  is  the  best-known- 
example  of  this  category  ;  but  the  finest  deposits  are  the  series  of  estuarin» 
clays,  etc.,  which  can  be  studied  particularly  well  at  the  new  Alexandra  Dock^ 
Belfast.  The  post-Glacial  geological  history  seems  to  have  been  as  follows :  In 
quite  early  times  the  land  stood  more  than  30  feet  higher  than  at  present.  Then 
followed  a  subsidence  of  not  less  than  55  feet,  resulting  in  a  land-level  at  least 
25  feet  lower  than  the  present;  for  though  no  shelf  has  been  found  at  a  level - 
corresponding  with  this  depression,  while  the  10  to  15  feet  shelf  is  on  the  other 
hand  well  marked,  there  seems  no  possibility  of  doubting  the  evidence  of  the 
deposits,  and  it  is  possible  that  an  earlier  beach  has  been  cut  away  during  the 
formation  of  a  later  one.  A  renewed  movement  of  elevation  probably  raised' 
the  level  about  5  feet  higher  than  the  existing  one,  a  slight  movement  of  sub- 
mergence having  brought  about  the  existing  conditions.  These  movements  in  tho 
Belfast  district  are  capable  of  close  correlation  with  similar  movements  in  the 
Mersey  district,  and  in  those  of  tbe  Forth  and  Tay,  the  most  distinctive  character 
throughout  the  whole  of  this  section  of  the  British  ieles  being  the  sharp  Neo-- 
lithic  *  uprise,  which  appears  to  die  out  rapidly  both  to  the  north  and  south.  In 
the  south,  while  a  high  land-level  in  early  post-Glacial  times,  followed  by  sub- 
mergence, is  likewise  traceable,  the  latter  movement  has  been  maintained,  con- 
tinuously or  intermittently,  down  to  recent  times.  It  therefore  appears  that  these 
recent  slight  fluctuations  are  of  an  uneven  and  local  character,  and  no  support  is 
found  for  the  view  of  Suess  that  it  is  the  sea  rather  than  the  land-level  which  has 
shown  a  variation. 

The  Arctic  Karine  Fauna  of  Danish  Lakes. — Dr.  Wesenberg-Lund  dis- 
cusses in  the  Qeografisk  Tidskri/t,  Hefte  S,  Bd.  17,  the  origin  of  certain  forms  in* 
the  Fures0.    About  forty-five  years  ago  the  Swedish  naturalist,  S7en  Lov^n,  drew 


*  In  the  section  of  the  paper  devoted  to  archeology  much  care  is  taken  to  corre- 
late the  movements  above  described  with  early  human  periods. 

No.  v.— May,  1906.]  2  p 
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attention  to  the  Arctic  relict  fauna  in  the  Swedish  lakes,  which  he  showed  from 
geological  data  to  have  heen  an  arm  of  the  sea.  Soon  the  number  of  ao-called 
relict  lakes  was  considerably  increased,  until  at  length  all  lakes  received  the  nems^ 
in  which  forms  originally  marine  were  found  to  exist.  In  1888  Gredner  protested 
against  this  view  in  his  '  Reliktenseen/  pointing  out  that  salt-water  orguiiniiB  oio 
reach  lakes  through  their  drainage  streams.  Nor  has  the  migration  of  then 
organisms  been  confined  to  the  post-glacial  period,  as  is  proved  in  nuuiy  parte 
of  the  world,  especially  in  the  case  of  the  Jurassic  marine  fauna  of  Lake  *^ 
yika.  There  are  also  examples  in  quite  recent  times  of  the  penetration  of 
forms  into  lakes  and  rivers.  In  1899  Dr.  Lund  discovered  the  form  PaUandta 
guadrispinosa  and  Pontoporeia  affinis  in  the  FureF0,  and  in  1902,  MyHs  reiida. 
The  last  has  been  studied  by  MM.  Simter  and  Weltner  in  the  lakes  of  North 
Germany.  It  makes  for  the  lower  colder  depths  in  summer,  being  unable  to  bear' 
a  temperature  above  57°  Fahr.,  and  it  lays  eggs  only  when  the  temperature  is  low. 
Ponioporeia  affinis  also  retires  to  the  deeper  layers, when  the  temperatare  rini, 
though  it  can  bear  a  somewhat  greater  degree  of  he  it ;  while  Pallasiella  propegatsi 
its  species  throughout  the  year,  and  bears  a  temperature  which  throws  a  doubt  on 
its  being  a  glacial  form.  Dr.  Lund  describes  the  FareF0,  and  decides  that  it  was 
never  reached  by  the  sea.  The  time  of  its  formation  is  unknown,  but  the  wbole 
neighbourhood  shows  signs  of  glaciation.  The  Arctic  forms  probably  readied  the 
lake  when  the  oak  was  the  prevailing  tree,  when  the  eea  was  only  two-thirda  of  a 
mile  distant  on  the  east,  and  at  least  7  miles  on  the  west.  Probably  when  the 
«alt  water  penetrated  into  the  Ancydus  lake,  the  fauna  took  refuge  in  the  monthi 
of  the  rivers,  and  ultimately  reached  the  lakes,  and  among  other  forms  would 
be  those  of  Arctic  origin  which  had  adapted  themselves  to  the  fresh  water  of  the 
Ancydus  lake. 

A8IA. 

Lieut.  Filohnefs  Expedition  in  Eaitem  Tibet— Lieut.  Filchner  is  a 
young  German  officer  who  some  years  ago  set  himself  the  task  of  exploring  some  of 
the  still  unknown  regions  of  inner  Asia.  As  a  preliminary  attempt  he  made  a 
journey  in  the  Pamirs,  which  he  described  in  a  narrative  published  two  years  ago. 
He  has  since  made  a  more  extended  journey,  this  time  in  what  is  probably  one  of 
the  least-known  districts  on  the  borders  of  China  and  Tibet — that  stretching  south* 
east  from  the  upper  Hwang-ho  to  the  western  frontier  of  Suchuan.*  LieuL 
Filchner  (who  belongs  to  the  Bavarian  army)  is  on  his  way  home  through  Amexioa, 
but  some  account  of  the  journey  has  already  been  given  (fiom  letters  sent  home  by 
his  companion,  Dr.  Tafcl)  in  the  Ztitschrift  of  the  Berlin  Geographical  Society 
(1905,  Ko.  3).  Dr.  Tafel  being  a  geologist,  his  report  throws  a  valuable  light  on 
the  physical  configuration  of  the  region  traversed.  The  explorers  made  their  way 
first  from  Shanghai  via  Singan-fu  to  Sining,  on  the  borders  of  the  Koko-nor 
province,  Lieut.  Filchner  being  accompanied  thus  far  by  his  wife.  It  was  their 
intention,  if  possible,  to  follow  the  course  of  the  Hwang-ho  through  the  great  bends 
which,  according  to  Chinese  maps,  it  makes  during  the  interval  between  its  exit 
trom  the  Oring-nor  and  the  point  where  it  was  crossed  by  Drs.  Holderer  and 
Futterer;  and  though  this  could  not  be  carried  out  in  its  entirety,  a  considenble 
stretch  of  the  river's  course  was  examined.  The  start  from  Sining  was  made  on 
June  24, 1904,  and  on  July  20  the  Hwang-ho  was  reached  at  the  spot  where  it  was 
crossed  by  Grenard.    The  stream  was,  however,  in  flood,  and  it  was  necessary  to 

♦  A  part  of  this  region  was  traversed  by  Mr.  Birch  and  Captain  Watts-Jones  in  1900, 
but,  as  the  expedition  ended  fatally  for  lx>th  travellers,  no  precise  details  as  to  their 
route  are  available  (cf.  Jotimaly  vol.  21,  p.  651). 
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ascend  almost  to  tHe  Oring-nor  before  it  could  be  crossed;  The  trATellers  then 
went  south  to  Lake  Ealarnamtso  and  followed  down  the  winding  course  of  the  Bichu 
to  its  confluence  with  the  main  river,  continuing  east  and  east-south-east  along 
the  latter  until  its  great  bend  to  the  northward,  when  the  perpendicular  cliffs  of  sand* 
stone  made  it  impossible  to  follow  it  farther.  The  trade-route  to  Sungpai  on  the 
headwaters  of  the  Min  (visited  by  Gill  and  various  travellers  from  the  south)  was 
then  struck,  and  led  over  an  elevated  region  *with  snowy  passes,*  the  chief 
di£Bculties  arising,  however,  from  the  inhabitants,  who  on  October  1  made  an 
organized  attack  on  the  party  and  plundered  them  of  all  their  baggage.  The 
remainder  of  the  way  to  Sangpan  was  therefore  accomplished  amid  great  difficnlties 
and  hardships,  the  return  to  Sining  being  by  way  of  Lao-chau.  Dr.  Tafel  gives 
interesting  notes  on  the  geology  and  physical  geography  of  the  region  of  the  upper 
Hwang-ho.  North  of  the  river  various  chains  of  mountains  were  crossed,  some 
consisting  of  limestone  and  schists,  some  of  granite,  these  last  being  apparently  the 
snowy  ranges  of  Prjevalski.  They  are,  however,  not  eo  important  as  they  have  been 
shown  on  the  map.  In  the  neighbourhood  of  Tossun-  (Tosso-)  nor,  chains  composed 
of  coral-limestone  with  great  numbers  of  fossils  occur,  and  south  of  the  lake  a  vast 
area  composed  of  hard  green,  blueisb,  or  grey  sandstone,  traversed  by  qaartz  veins, 
extends  almost  to  Sungpan.  The  Amne-machin  range  is  composed  of  this,  and  the 
whole  upper  course  of  the  Hwang-ho  with  its  lakes  lies  in  the  same  formation, 
which  alternates  with  black  clay-slate,  and  has  a  strike  parallel  to  the  direction  of 
the  river.  After  having  been  cleared  by  its  passage  through  the  Oring-nor,  the 
Hwang-ho  becomes  turbid  for  a  time  on  account  of  a  red  clay  which  occurs  near  it ; 
but  as  its  tributaries,  which  almost  all  flow  in  from  the  south,  have  clear  water,  it 
Isecomes  clearer  once  more.  In  one  section  it  passes  through  a  remarkable  series  of 
sand-dunes  and  barkhanes.  The  side  valleys  all  join  it  at  a  sharp  angle,  which 
causes  the  water  to  be  impounded  in  a  series  of  lakes.  Their  general  direction 
^which  corresponds  with  that  of  the  quartz  dykes)  was  N.  10°  E.,  which  seems 
due  to  an  extensive  series  of  fractures.  Qlacial  traces  were  more  than  once 
observed,  and  the  Eala-namtso  lake  is  a  shallow  moraines-girt  basin,  contrasting 
strongly  with  the  rock-bound  Oring-nor.  North  of  the  Amne-machin  range  the 
▼alleys  are  wide  and  steppe-like,  while  to  the  south  their  floors  are  filled  with  pools 
and  morasses.  An  abnormal  amount  of  rain  seemed  to  have  fallen  last  year 
throughout  the  whole  region. 

Lake  Exploration  in  Asiatic  Biusia.— The  Bussian  geographers  take  a 
considerable  interest  in  limnology,  and  we  find  in  the  last  number  of  the  Moscow 
periodical  Zerrdevyedenie  (1904,  1  and  2)  several  papers  devoted  to  this  subject. 
L.  Berg  gives  a  very  good  monograph  of  Lake  Issyk-Eul,  with  a  map  and  a  few 
photographs.  According  to  the  last  geometrical  measurements  the  altitude  of  the 
lake  is  5165  feet,  and  its  depth  reaches  about  425  metres  (1400  feet)  in  its  deepest 
portion,  33  miles  from  the  southern  coast.  It  is  interesting  to  note  that  a  uniform 
depth  of  256  metres  (840  feet)  prevails  in  the  middle  portions  of  the  lake,  thus 
reminding  one  of  the  "  plaine  centrale  "  of  the  Lake  of  Geneva.  The  depth  decreases 
towards  the  east,  but  even  there  depths  of  from  57  to  70  metres  (185  to  230  feet) 
are  found.  It  is  well  known  that  the  river  Ghu,  after  having  approached  very 
closely  to  the  lake,  suddenly  turns  northward  and  pierces  a  lofty  mountain  range. 
We  have  thus  in  lake  Issyk-kul  and  the  Ohu  the  very  same  phenomenon  as  in 
the  Lake  of  Geneva  and  the  Arve,  in  Lake  Baikal  and  the  Irkut,  Lake  Ulnngur 


*  Mr.  Birch  crossed  two  passes  at  a  height  of  nearly  14,000  feet,  probably 
somewhat  further  east.  He  had  no  difficulty  with  the  Mantse  tribes  encountered  on 
his  route. 

2  P  2 
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and  the  Black  Irtyah,  Lake  Bagnck-knl  and  the  nren  Haidjk-gDl  and  Eom^ 
Daria,  and  many  other  lakes  of  Asia.  In  all  then  caaea,  wa  liaT«  not  mankl 
instances  of  riven  which  have  filled  up  thdr  beds  with  their  own  dqioaiUs  M> 
also  of  a  iinkiDg  of  the  lerel  of  the  lakes  during  a  recent  geologicftl  period.  B&% 
indicates  further  on  that  the  Issyk-Eul  has  iHt>babl7  ita  sfiches,  which  ai«  cvidentlj 
increaaed  in  the  erent  of  earthquakes.  A  considenhia  amoant  of  att«Dtion  ia  ah» 
f(iTf  n  to  the  changes  of  lerel  in  the  lake;  and  it  may  be  takesi  as  oertam  ttat 
during  the  years  1859  to  1897  the  level  of  the  lake  was  rinking.  Cor  mil  avaihys 
testimoDy  agrees  in  this  respect ;  but  it  is  also  not  lets  certain  thnt  sinee  the  ycv 
1900  a  rising  of  lerel  has  taken  place.  It  seems,  also,  donbtlcaa  that  this  dsi 
is  caused  by  a  temporary  increase  in  the  precipitatioD.  Thus  the  a^wnga  pndf^ 
tation  at  PrjeTalsk  was  385  millimetres  during  the  years  1891—1895,  and  551- 
millimetres  during  the  three  years  1896, 1901,  and  1902.  The  OLme  tnenaas  is 
seen  at  Yyernyi,  where  the  precipitation  was — 

lSSl-l89i?  ,V50  milliiiieti«L 
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A  considerable  iccresso  in  the  quantity  of  water  discharged  by  the  Cha  baa  ala» 
been  noticed.  As  to  previous  geological  periods,  it  is  certain  that  the  lake  ones 
stood  several  hundred  feet  higher  than  it  sunds  now :  but  this  must  hare  baea 
at  the  time  when  the  glaciers  of  the  Tian  Shan  had  a  much  greater  developmeDt 
than  the  present  one.  Berg  also  passes  in  review  the  geology  of  the  surroanding 
mountains,  and  shows  that  they  contain  no  traces  of  marifu  depodts  younger  than 
Devonian  and  Carboniferous,  and  that  the  s> called  Hanhai  depoaita  arw  not  of 
marine  origin,  but  acdal.  He  also  speaks  of  the  eSfects  of  earthquakea  resulting  ia 
Iccal  sabeidencef,  and  concludes  his  very  valuable  monrgraph  by  a  sketch  of  the 
Climate  of  the  region.  Another  interesting  paper  deils  with  the  explormtioii  of 
the  *'  Likes  of  the  Eokchetav  district  of  the  Akmolicfk  province,*^  hj  P.  Ignatofv. 
These  lakes  have  been  rapidly  drying  up  since  the  beginning  of  the  ninetceatk 
century.  All  this  part  of  the  Kirghiz  steppe  is  dotted  with  such  lakea,  all  of 
which  have  but  a  small  depth.  Two  mere  p.ap€rs  deal  respectiTely  with  one  of 
the  lakes  of  the  Senno  district  of  MoghilefT  and  the  lakes  of  the  gorenuncBt  of 
Vitebsk.    All  are  accompanied  by  bathvmeiric  maps  acd  some  photographs. 

Expedition  to  the  Khatanga  &iTer»  Vorthem  Siberia.— We  lean  from  the 
Gf>7r\2i\iMi  Zcirsc/.ri/'  (IK^,  Xo.  2)  that  a  scientific  expedition  haa  bear 
organized  ;=.  Bissia  fcr  ihe  explrration  of  the  Khatasga  river  in  northern  Siberia. 
Tbe  eciectinc  s;a5  ccnusts  of  J.  TolmarLcJf,  curator  of  the  geological  moMiun  of 
the  academy:  31r.  Backlund,  astronomer;  and  Mr.  KoshevnikofT,  tc^Kigrapher. 
The  programme  icclndes  (besides  geological  reeearcbea}  the  surrey  of  Laike  YeaHs, 
the  fKiuticn  of  which  is  not  ye:  accurately  £xed :  a  visit  to  Lake  Monero;  and  a 
search  i-r  the  lake  VoieToIi,  repcrted  by  the  Tunguxs.  It  is  hoped,  alao,  to  ueend: 
the  KLa:ai:za  in  Kats,  and  to  examine  the  z::cuth  c-f  the  Moneio  river.  The 
expediticn  i^  due  to  the  initiative  ct  ;be  acaienician  F.  Schmidt,  who  has  eon- 
tribu'.ec  eizbt  ti:usand  roubles  to  the  cxpe=.«es  the  r^ezitinder  being  home  hv  the 
Imperial  Kussian  Gev^grajhical  Society. 

ATEICA. 

The  Segonxac  Expedition  in  Koroeco.— The  Marquis  de  Segonaac,  vhoee 
exceuent  geographicil  work  duri-z  bis  firs:  eirei:;i:z  in  Morocco  is  known  to 
readers  of  the  t^  <.•-'::.',  las:  year  uiiderc<x?k  a  new  expedition,  which  haa  resulted 
in  valualle  aiditioLS  to  cur  knowledge,  although  tie  detect'on  of  the  leadar'a 
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disguise  as  a  MobammecUui  has  mifortanately  led  to  his  imprisonment  bf  the 
Berber  tribe  of  Seketanas.  A  short  account  of  the  expedition  from  its  commencement 
is  given  in  the  supplement  to  the  Tavr  du  Monde  for  April  1.  The  explorer  waa 
accompanied  by  M.  Gentil,  as  geologist ;  M.  de  Flotte  Roquevairex  well  known  for 
his  previous  contributions  to  the  mapping  of  Morocco ;  with  a  Berber  and  an  Arab 
.  interpreter.  Arriying  at  Mogador,  the  travellers  found  it  necessary  to  separate,  so 
•as  better  to  escape  suspicion,  M.  (dentil  undertaking  the  geological  examination  of 
the  country  bordering  on  the  south-west  extremity  of  the  Atlas,  M.  de  Flotte  the 
triangulation  of  the  region  between  Mogador  and  Karakesh,  while  M.  de  Segonzac 
-  took  in  hand  the  exploration  of  the  Great  Atlas  and  its  southern  border.  The 
journeys  of  the  last  named  are  of  spedal  interest.  From  Marakesh  he  followed 
the  northern  foot  of  the  Atlas  by  Sikahal  and  Demnat,  afterwards  penetrating  into 
the  interior  of  the  range  by  the  valley  of  the  Wed  El  Abid,  a  southern  tributary 
of  the  Um-er-Rebia.  From  this  he  crossed  by  a  comparatively  easy  pass  (which 
•offers  facilities  of  communication  between  the  two  versants  similar  to  those 
afforded  by  the  Teza  gap  in  the  north)  to  the  upper  Muluya  valley,  there  effecting 
•a  junction  with  his  surveys  of  1901.  This  river  was  found  to  have  its  source 
•further  to  the  west  than  had  been  supposed.  M.  de  Segonzac  then  crossed  the 
great  Atlas,  in  the  neighbourhood  of  Mount  Aiashi,  and  made  his  way  to  Tafilet 
.  by  the  valley  of  the  Wed  Gheris.  It  was  during  the  further  journey  towards  the 
•coast  of  the  Atlantic,  still  on  the  southern  side  of  the  Atlas,  that  the  traveller  was 
made  prisoner.  In  this  region  of  hereditary  sheikhs  and  small  Berber  settlements 
^he  sultanas  influence  is  but  small,  and  the  release  of  the  prisoner  will  probably 
•depend  on  the  payment  of  a  ransom.  Besides  studying  the  political  and  ethno- 
graphical relations  of  the  regions  visited,  the  traveller  had  collected  a  considerable 
<Dumber  of  fossils  and  other  geological  specimens. 

The  Upper  Valley  of  the  Ihra,  Morocco.— In  spite  of  recent  exploring 
-activity  in  Morocco,  there  still  remain  wide  districts  on  which  our  information  is 
very  scanty,  and  among  these  is  the  valley  on  the  upper  Dra,  on  the  south  side  of 
Ihe  AtlaF,  to  which  only  a  few  European?,  such  as  Cailli^  and  Dd  Foucauld,  have 
yet  penetrated.  Some  information  on  a  portion  of  this  region  has  been  collected 
'by  Captain  Regnault  (Renseign.  ColoniaJes,  Comiti  de  VAfrique  Fran^ise,  No. 
1, 1905),  who,  without  himself  visiting  it,  has  made  careful  inquiries  from  an  in< 
telligent  and  travelled  native,  Lhassen  ben  Aissa  by  name,  whose  home  is  at  Tiraf, 
An  El  Etaua,  the  district  in  which  the  Dra  reaches  the  most  easterly  extension  of 
its  course.*  In  questioning  his  informant.  Captain  Kegnault  had  recourse  to  a 
-species  of  object-lesson,  the  district  to  be  stadied  being  outlined  on  a  piece  of  sandy 
ground,  on  which  the  relative  bearings  of  the  principal  localities  were  laid  down, 
-and  the  distances  between-  them  estimated.  The  result  is  shown  on  a  sketch- 
map  accompanying  the  paper.  The  districts  on  the  section  of  the  Dra  in  question 
-are,  from  below  upwards,  Mhamid,  El  Ktaua  (pronounced  Lektaua),  Fezuata, 
Temata,  and  Tinzulin.  Throughout  these  the  Dra  is  a  permanent  stream  30  to  40 
yards  wide  at  ordinary  times,  with  a  depth  of  2  or  3  feet.  In  time  of  flood  the 
width  becomes  half  a  mile  and  more,  and  the  stream  sometimes  invades  the  palm 
^oves  and  washes  the  walls  of  the  "  ksiu"."  The  region  is  generally  rich,  and 
irrigation  of  the  palm  groves  and  cultivated  lands  is  carried  out  by  means  of  canals 
which  sometimes  serve  two  or  three  '^  ksur  ^  at  once.  Below  Mhamid  the  river-bed 
is  dry  except  at  unusually  high  floods.      The  valley  is  flanked  by  hills  150  to 


*  Information  was  collected  in  a  similar  way  some  years  ago  by  the  Comte  H.  de 
Castries,  whoso  **  Notice  sur  la  region  de  Toned  Dra"  {Bui.  ParU  Qeog,  Soc,  1880) 
lias  been  one  of  the  best  authorities  on  this  region. 
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300  feet  in  height,  which  now  recede,  forming  wide  bftsinf,  and  again  cloce  in  to  km 
narrow  passes.  One  of  these,  south  of  Temata,  is  less  than  1000  yuda  wide  (601^ 
to  8<X)  metres).  The  paper  contains  details  as  to  productioofly  indastries  (chSsilj 
the  weaving  of  fabrics  and  tanning  of  goatskins),  commerce,  adadmstim&m  of 
justice,  and  so  forth. 

Mr.  Ciinnins^n*!  Zoological  Beiearchea  on  Lake  Tmaganyika.— Ur. 
Cunnington,  who  was  last  year  sent  out  by  the  committee  for  the  KJentifc 
exploration  of  Lake  Tanganyika  to  carry  on  the  investigation e  begun  by  Mr. 
J.  E.  S.  Moore,  has  lately  sent  home  a  report  of  his  experiences  down  to  October 
29,  1904.  On  his  way  up  Lake  Nyasa  he  had  obtained  good  collectionB  of  the 
minute  fauna  and  flora  characteristic  of  the  lake's  surface.  The  temperature  of  the 
surface  water  was  found  to  rarely  fall  below  70^  while  at  76  fathoms  bek»v 
the  surface  it  was  found  to  be  about  3^  higher.  On  Tanganyika  he  obtained  t 
dhow  in  which  to  move  about  at  will  from  one  part  to  another,  and  he  had  already 
made  a  good  collection  of  fishep,  besides  many  freshwater  crustaceans.  The 
vegetable  life  seemed  to  present  marked  resemblances  with  that  of  Nyasa. 

Dr.  TThlig*!  Latest  Expedition  in  East  Africa.— We  have  more  than  ooei 
alluded  to  Dr.  Uhlig's  fruitful  researches  in  East  Africa,  both  in  the  region  of 
Mounts  Kilmaujaro  and  Meru  and  on  the  Victoria  Nyanza.  His  latest  jonmsj, 
which  was  begun  in  July,  1904,  in  company  with  Dr.  F.  Jaeger  and  Herr  GonMrt, 
led  again  to  the  neighbourhood  of  the  two  great  moantainf>»  but  was  oontinusd 
beyond  Meru  to  the  region  of  the  Natron  lake  in  the  southern  portion  of  the 
rift-valley  (Zeitschri/t,  Berlin  Geographical  Society,  1905,  Nos.  2  and  3).  Ai 
already  recorded  in  the  Journal,  Dr.  Uhlig  made  a  second  ascent  to  the  Kibo 
crater  of  Kilimanjaro,  and  discovered  that  the  glaciers  had  diminished  sensiUy 
since  his  visit  in  1901.  The  journey  from  Meru  to  the  rift-vallej  led  OTer  the 
almost  waterless  steppe  by  a  route  that  had  not  previously  been  aurreyed.  Eariy 
in  September  the  still  active  volcano  of  Oldonyo  r£ngai  (Donyo  Ngai)  was 
ascended,  Herr  Gunzert  reaohiug  the  actual  summit  (about  9200  feet  aboYS  ths 
sea),  while  on  account  of  the  heat  and  want  of  water  his  companions  were  forced  to 
stop  at  some  800  feet  lower.  The  sulphurous  exhalations  from  the  crater  were 
perceptible  to  the  smell  over  1500  feet  below  the  summit.  It  is  a  cone  of  tuf 
rising  6500  feet  above  the  plain,  and  apparently  resting  on  lava  of  not  mucii 
greater  age.  Among  the  volcanic  phenomena  of  the  steppe  la  a  series  of  small 
lakes  ("  Maare  "),  the  sides  of  which  sink  so  suddenly  in  tbe  level  phdn  that  thsj 
often  cannot  be  seen  until  closely  approached.  From  the  south-west  shore  of  the 
'*  Magad "  or  Natron  lake,  the  travellers  ascended  the  side  of  the  rift-TsUey,  and 
made  their  way  to  Sonyo  and  Engurman  (Nguruman),  noticing  the  extraordiiiarQy 
complicated  structure  of  the  western  wall  of  the  valley.  The  old  volcano  of  Ssmbn 
(7879  feet)  was  climbed,  and  afforded  a  splendid  view  over  the  Natron  lake.  The 
volcano  has  been  cut  in  half  by  the  second  great  dislocation,  and  this  has  also  been 
the  fate  of  several  other  volcanoes  to  the  west  of  Donyo  Ngai»  which  have  not 
been  marked  on  the  mape.  The  largest  of  them,  called  the  Masai  Elanairobi,  was 
ascended.  Its  height  of  12000  feet  makes  it  the  highest  summit  to  the  west  oi  the 
rift-valley.  After  various  other  investigations  a  return  was  made  to  Mem,  whidi 
was  once  more  ascended,  and  steam  was  found  to  issue  from  the  innermost  oone  of 
ashes  within  the  crater.  The  volcano  may  therefore  he  classed  as  active.  Bc^es 
the  surveys  and  geological  researches,  a  collection  of  over  500  planta  was  made  and 
450  photographs  were  taken.  Dr.  Uhlig  also  paid  attention  to  the  advantsges 
offered  by  this  region  for  settlement  by  Boers,  and  came  to  the  conclusion  that 
the  grassy  steppes  west  of  the  rift-vallcy  are  well  suited  for  the  pnrpose. 

Hew  Districts  in  British  East;  Africa.— By  a  proclamation  dated  Fehniary  11> 
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1905,  the  Masailand  district  of  the  Ukamba  province  has  been  divided  into  two 
separate  parts,  viz.  the  Kikuyu  and  South  Masai  districts,  the  headquarters  being 
for  the  present  respectively  Dagoretti  and  Nairobi.  The  precise  limits  of  the 
districts  are  defined  in  the  Official  Oazeite  far  East  Africa  and  Uganda  of 
March  1. 

The  Oermans  in  the  Shari  Basin. — ^An  interestiDg  journey  on  the  Logons, 
the  great  tributary  of  the  Sbari,  has  lately  been  made  by  Captain  Stieber,  Resident 
for  the  German  Chad  territories,  from  his  headquarters  at  Kusseri  (Deutsche 
Kohnidlzeitung,  No.  8,  1905).  It  was  uudertaken  mainly  with  a  view  to 
strengthening  German  infiueuee  in  the  Shari  basin,  but  the  leader*s  notes  on  the 
present  condition  of  the  Musgu  country  through  which  he  passed  contain  much 
new  information.  In  particular  he  gives  a  striking  account  of  the  density  of  popu^ 
lation,  the  route  passing  for  days  and  weeks  through  a  succession  of  houses,  farms, 
and  cultivated  fields.  Further  south,  as  the  French  boundary  was  approached,  the 
density  became  somewhat  less,  though  still  considerable.  The  expedition  sue* 
ceeded  in  opening  friendly  relations  with  the  natives,  who  were  glad  to  be  assured 
of  protection  against  attacks  from  the  side  of  Bagirmi.  Near  the  boundary  rela- 
tions were  entered  into  with  the  French  ofiicials,  and  a  provisional  frontier  agreed 
upon,  though  when  the  surveys  of  various  travellers  in  this  region  have  been  worked 
out  it  is  probable  that  it  will  have  to  be  shifted  to  the  advantage  of  Germany.. 
The  return  journey  was  made  by  a  more  easterly  route,  which  followed  the  Ba-Hi 
for  some  distance.  This  stream  was  over  75  yards  wide  where  crossed,  but  had.no 
current,  and  in  the  dry  season  dries  up  almost  entirely.  It  forms  the  eastern  limit 
of  the  Musgu  country.  Captain  Stieber  does  not  share  Captain  Lenfant's  sanguine 
expectations  as  to  the  value  of  the  waterway  between  the  Benue  and  Shari,  owing  to 
its  shallowness  and  the  fact  that  it  is  open  for  a  few  months  in  each^year  only^ 
He  thinks,  however,  that  it  is  not  impossible  that  a  better  channel  than  that 
followed  by  Lenfant  may  exist. 

Southern  Nigeria. — The  Colonial  Office  Report  on  Southern  Nigeria  for  1903,. 
No.  433,  records  a  less  heavy  rainfall  than  in  1902.  The  mean  rainfall  for  the 
five  meteorological  stations  was  104*94  inches.  At  Old  Calabar  the  rainfall  waa 
141  inches,  the  wettest  month,  July,  with  34  inches,  being  thirty-seven  timea 
wetter  than  the  driest  month,  March,  and  twenty-three  times  wetter  than  the 
next  driest  month,  January.  Twenty-five  rivers  and  creeks  have  been  cleared  of 
obstructions  and  charted  during  the  year.  From  a  coast-line  300  miles  long,  thd 
area  extending  for  50  miles  inland  is  all  a  network  of  waterways,  and  main  rivera 
connected  by  creeks  run  out  to  sea  by  mangrove-fringed  courses.  Hence  the  neces- 
sity of  having  them  cleared  for  launch  and  canoe  trafiic.  To  the  staple  products, 
palm  oil  and  palm  kernels,  some  few  others  may  now  be  added.  Thus  the  area 
of  rubber  plantations  has  been  extended,  and  a  few  chiefs  have  been  induced  to 
begin  operations.  The  native  obstinacy  in  refusing  work  not  promising  an  imme- 
diate return  is,  however,  a  standing  drawback  to  the  rubber,  caco,  and  coffee 
industries.  The  timber  trade,  non-existent  a  few  years  ago,  exported  in  1903 
460,446  superficial  feet  (valued  at  £32,027),  or  treble  the  export  of  1902.  The 
tonnage  of  British  shipping  shows  an  increase  of  23*2  per  cent,  and  foreign 
shipping  of  32*7  per  cent,  over  1902.  More  than  a  quarter  of  the  protectorate  is 
not  yet  under  control. 

AXXBICA. 

Exploration  in  Dntoh  Oniana. — A  full  account  of  the  Saramaoca  river  expe- 
dition, by  Lieut.  A.  J.  van  Stockum,  appeared  in  the  Tijdschri/t  of  the  Dutch  Geo- 
graphical Society,  190i.    As  reported  in  vol  82,  p.  217,  the  river  was  traced  to  the 
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Zuidheuve],  now  called  the  De  Kock  moantain.  On  the  eastern  side  the  Vai 
Asch  van  Wyck  range  runs  north-north-east.  One  of  the  higher  pesks^  the  Ebba- 
top,  2560  feet  high,  in  lat.  4?  20'  N.,  was  ascended,  and  an  ezourskm  was  made  to 
the  Hendrik-top,  in  the  Emma  range  (vol.  80,  p.  636).  A  map  acoompaides  liest 
yan  Stockum^s  article,  and  a  report  on  the  rock  specimens  by  Heer  G.  Hoermaa. 
Another  expedition,  under  the  leadership  of  Lieut.  A.  F.  Herderaohee,  spent  the 
autumn  of  1903  on  the  upper  Marowijne  or  Lawa,  and  explored  the  Qoniidey  whkli 
lies  between  the  Lawa  and  the  Ta])anahoni,  and  is  formed  by  two  streams,  ths 
Emma  and  Wilhelmiua,  descending  from  the  Orange  hills,  1200  to  1500  feet  U^ 
Then  the  Litanie,  the  western  head-stream  of  the  Lawa,  was  ascended  to  ths 
Tumuc-Hamac  mountains,  which  here  run  from  south-east  to  north-west  with  a 
height  of  2300  to  2600  feet.  The  country  was  carefully  mapped,  the  survey  of  the 
boundary  commission  of  1861  being  completed  as  regards  the  Lawa,  meteorology 
and  magnetic  obseryations  were  taken,  and  rock  specimens  and  ethnological  objects 
collected.  Last  autumn  Lieut.  Herderschee  returned  to  Paramaribo,  in  order  to 
complete  the  exploration  of  the  Tapanahoni,  the  lower  section  of  which  he  had 
visited  on  the  former  expedition.  From  a  granite  top  650  feet  high^  the  Orange 
mountains  were  seen  to  bend  south-westwards  to  a  mountain  3900  feet  high,  the 
Kassikassi-ma,  which  subsequently  x)royed  to  be  inaccessible.  The  Palanae  wu 
ascended  as  far  as  2°  50'  N.  lat.,  and  one  of  the  party,  Hccr  Goeje,  proceeded 
farther  up  the  river  to  look  for  the  Trio  Indians,  who  are  almost  unknown  to 
EuropeanB.  They  have  only  one  village  at  the  sources  of  the  Palume,  most  of  them 
dwelling  on  the  upper  Paru,  beyond  the  Tumuc-Humac  range.  The  Indians  on 
the  TapaiiahoDi  have  no  knowledge  of  the  upper  Suriname  and  Corentyn,  though 
they  are  well  acquainted  with  the  Yari  and  Paru  {Tijdsdirift,  22,  No.  1). 

Voyage  of  the  ''Keptune''  to  Hudson  Bay  and  Baffin  Bay. — ^The 

Neptune,  which  sailed  in  the  summer  of  1903  on  behalf  of  the  Canadian  Gk>vem- 
ment  to  the  northern  waters  of  the  Dominion,  with  a  view  to  more  firmly  estab- 
lishing Canadian  authority  in  those  regions,  returned  to  Halifax  in  October  of  Isat 
year,  after  accomplishing  some  useful  work.  Mr.  A.  P.  Low,  the  well-known 
geologist  and  explorer,  went  with  the  expedition,  and  we  learn  from  PetermannM 
Mitteilungen  (]S^0o,  p.  72)  that  he  has  made  a  preliminary  report  on  the  expedition 
in  the  thirty -seventh  annual  report  of  the  department  of  Marine  and  Fisheries^ 
which  we  have  not,  however,  yet  received.  The  surveys  carried  out  by  the  expe- 
•dition  will,  it  seems,  considerably  improve  the  basis  for  the  mapping  of  these 
regions,  the  coast  of  Hudson  bay  between  Chesterfield  inlet  and  Wager  bay  having, 
in  particular,  been  examined  during  a  winter  sledge  expedition. 

Navigation  of  the  Uruguay.— A  report  issued  by  the  Argentine  Ministry 
of  Public  Works,  as  an  accompaniment  to  the  Argentine  hydraulic  exhibits  at  the 
late  St.  Louis  Exhibition  of  the  United  States,  sets  forth  the  progress  made  by  the 
commission  charged  with  the  survey  of  the  Uruguay  river  between  River  Plate  and 
Concordia  with  a  view  to  its  improved  navigation.  The  survey  between  C<»ioordia 
and  Concepcion  del  Uruguay  has  been  completed.  Observations  made  at  the 
different  tide-gauges  set  up  by  the  commission  in  the  river  have  not  only  estab- 
lished the  fact,  formerly  suspected,  that  some  tides  reach  up  to  Concepci6D,  bat 
have  determined  the  law  of  their  occurrence  and  their  amplitude.  Apart  from 
wind,  ordinary  tides,  due  simply  to  lunar  attraction,  extend  182  miles  up  to 
Nueva  Palmira,  where  they  attain  6  to  10  centimetres  in  height.  Extraordinaiy 
tides,  on  the  other  hand,  under  the  influence  of  winds  of  the  second  and  thiid 
quadrant,  travel  up  to  Concordia,  reaching  there  a  height  of  over  1  metre.  This  is 
itself  a  proof  of  the  very  gentle  fall  of  the  Uruguay.  The  mean  fall  of  the  river  st 
ordinary  high  water  is  0*06  metre  per  kilometre  between  Concordia  and  Naeva 
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■     Esoocia,  and  0*015  metre  between  Banco  Grande  and  Fray  Bentoe.    The  ocean 

i:     navigation  of  the  Umguay  extends  to  below  San  Francisco  bar ;  the  coast  naviga- 

I     tion  up  the  river  to  CoDcordia.    The  former  is  effected  by  vessels  of  700  to  lOOO 

r     tons,  drawing  up  to  18  feet ;  the  latter  by  river  steamers  carrying  300  passengers 

I     and  550  tons  of  cargo  and  drawing  9  feet*  by  towed  lighters  of  300  to  600  tons ; 

f      and  by  small  coasters  carrying  30  to  100  tons  and  drawing  5  to  8  feet.    At 

several  ports  on  creeks  the  cargo  has  to  be  transhipped  into  smaller  steamers.    The 

yearly  traffic  in  the  Argentine  ports  of  the  Uruguay  is  about  350,000  tons,  a 

Tolume  which  would,  with  improved  navigation,  be  increased,  as  many  cargoes 

now  going  direct  by  rail  from  Montevideo,  etc.,  would  then  return  to  the  use  of 

the  river  route.    The  report  gives  a  detailed  description  of  the  lower  and  middle 

Uruguay,  and  a  brief  account  of  the  works  carried  out  in  1902  and  1903. 

AU8TBAI.A8IA  AVD  PAOITIO. 

The  *' Albatross  "  Expedition  to  the  Eastern  Pacific— The  extract  from 
a  letter  from  Prof.  A.  Agassiz,  giving  details  as  to  the  work  of  the  Albatross 
expedition  down  to  November  28,  190i,  is  printed  in  the  American  Journal  of 
Science  for  February,  1905.  The  expedition  left  San  Francisco  on  October  6,  and 
during  the  voyage  to  Panama  made  collections  of  pelagic  material,  both  from 
the  surface  and  to  a  depth  of  300  fathoms.  Off  Mariato  point  two  hauls  were 
made  in  the  vicinity  of  the  stations  which  in  1891  yielded  "  modem  green  sand," 
the  specimens  of  which  were  then,  however,  unfortunately  lost,  so  that  the  re- 
discovery of  the  same  sand  on  the  recent  voyage  is  of  much  interest.  After  visit- 
ing Panama  and  returning  to  Mariato  point,  a  line  of  soundings  was  made  toward 
Chatham  island,  in  the  Galapagos,  the  deepest  point  (1900  fathoms)  occurring 
about  100  miles  south-west  of  Mariato  point.  Beyond  this  about  1700  fathoms 
was  shown  for  nearly  200  miles,  the  bottom  then  shoaling  gradually  to  1418  at 
about  80  miles  from  Chatham  island,  and  then  sloping  quits  rapidly  for  the 
reminder  of  the  distance.  Other  lines  were  also  made,  including  one  from  Aguja 
point  first  south-west,  and  afterwards  east  to  Gallao ;  a  depth  of  over  320  fathoms 
being  found  in  the  Milne-Edwards  deep  about  80  miles  off  that  port.  Prof.  Agassiz 
gives  some  notes  on  the  pelagic  collections,  which  on  the  whole  were  remarkably 
rich.  They  are  remarkable  for  the  variety  and  number  of  pelagic  fishes  which, 
though  many  of  them  had  been  considered  as  true  deep-sea  fishes,  were  obtained 
inside  the  300-fathom  line  at  a  considerable  distance  from  shore.  The  number 
of  diatoms  found  in  this  tropical  region  was  also  interesting  from  the  fact  that 
they  have  usually  been  considered  characteristic  of  more  temperate  and  colder 
regionf .  The  great  variety  of  organisms  contained  in  the  hauls,  even  on  successive 
days,  showed  the  impossibility  of  making  at  sea  a  quantitative  analyds  of  the  pelagic 
fauna  and  flora  at  any  one  station  within  the  influence  of  such  a  great  oceanic 
current  as  the  Chile  and  Peruvian  stream. 

POLAB  BMIOn. 

The  Peary  Arctic  Expedition.— The  vessel  in  which  Commander  Peary's 
new  expedition  is  to  make  its  way  north  in  July  next  (see  March  Journal,  p.  332) 
was  launched  at  Bucksport,  Maine,  on  March  23.  On  the  following  day  the 
Roosevelt^  as  the  ship  has  been  christened,  was  towed  to  Portland,  where  she  is  now 
being  fortified  to  withstand  the  pressure  of  the  Greenland  ice,  and  where  she  is 
being  fitted  with  engines  which  will  develop  from  1000  to  1500  horse-power.  In 
technical  phraseology,  '*  a  three-masted  fore-and-aft  schooner-rigged  steamship  with 
auxiliary  sail  power,"  the  Roosevelt  is  described  as  similar  in  general  design  to  the 
modem  steam-whaler,  though  with  rather  sharper  lines.  Her  sides  and  bows, 
however,  have  been  specially  rounded,  so  that  she  may  be  able,  if  squeezed  by  the 
ice,  to  lift  herself  free.    Tiie  New  York  World,  from  which  these  particulars  are 


570  THE  MONTHLY  BIOOSIX 

taken,  reports  the  principal  dimeasioDB  of  the  yessel  as — ^length  over  al1»  182  fint; 
beam,  35'5  feet,  depth,  163  feet;  mean  draught,  with  Btorw,  17  feet;  gnm 
toDnagc,  614  tons ;  ef  timated  diaplaoement,  aboat  1500  tons.  White  oak  has  been 
used  in  her  coDstruction ;  treble  frames  and  double  plankiog  give  her  walli  t 
thickness  of  from  2  to  2^  feet :  12  feet  of  solid  dead  wood  strengthen  the  bdv, 
while  false  keels  and  keelsons,  6  feet  deep,  run  along  the  entire  length  of  the  ship. 
At  the  luncheon  which  followed  the  launching  of  the  Boasevelt^  Commander  Pciiy 
announced  that  in  all  probability  the  commander  of  the  veasel  would  be  Captain 
IWtlett,  who,  it  maybe  remembered,  Eerred  the  explorer  in  a  like  capacity  thnwgli- 
out  his  last  great  expedition.  A  base  csmp  will  be  established^  and  in  the  spring 
of  next  year  the  persistent  explorer,  supported  by  a  oompany  of  picked  Eiidmo 
with  dogs  and  sledges,  will  make  a  great  effort  to  reach  the  pole.  He  hopes  to 
return  to  New  York  in  the  autumn  of  the  same  year. 

Captain  Amnndsen^s  Expedition  to  the  Horth  Kagnetio  Pole.— Areeocd 
left  by  Captain  Amundsen  on  Beechey  island  (south-west  comer  of  North  Devon)  ia 
August,  1903,  and  found  there  last  summer  by  the  Neptune,  shows  thmt  good  progrcn 
had  been  made  down  to  that  date,  little  or  no  ice  having  been  encountered  duriog 
the  passage  through  Lancaster  sound.  The  expedition  had  carried  out  some 
magnetic  and  geological  work,  and  was  about  to  start  onwards  through  Peel  sound. 
The  depdt  established  by  the  British  Gbvernment  on  Beechey  bland  had  been  en- 
tirely destroyed,  thou^^h  the  Franklin  monument  was  intact. 

The  Ziegler  Arctic  Expedition. — A  fresh  relief  expedition  is  to  be  sent  cat 
this  summer  to  attempt  communication  with  Mr.  Fiala,  who  went  north  by  the 
Franz  Josef  Land  route  in  the  summer  of  190o,  and  has  not  since  been  heazd  of. 
The  Terra  Nova,  the  second  relief  ship  of  the  Britbh  Antarctic  Expedition,  hu 
been  bought  for  the  purpose. 

EUesmere  Island. — This  designation  has  now  been  adopted  by  the  Geo- 
graphic Beard  of  Canada  for  the  insular  mass  to  the  west  of  Smith  sound,  in 
deference  to  the  suggestion  made  last  year  in  the  Journal  (vol.  24,  p.  230).  The 
name  previously  assigned  was  "  Ellesmere  Land." 

Glaciers  in  Greenland.— Dr.  Engell  was  sent  out  in  the  summer  of  ld02  by 
the  commiesion  for  geological  and  geographical  investigations  in  (Greenland  to 
examine  the  glaciers  in  the  neighbourhood  of  Jakobshavn.  This  ia  the  largest 
colony  in  north  Greenland,  and  has  a  very  productive  fishery,  bat  yet  the  houses 
are  among  the  most  wretched  in  the  country.  The  Jakobshavn  glacier  baa  retreated 
considerably  since  1850,  and  a  contraction  is  perceptible  in  a  vertical  directioD. 
The  level  of  the  water  in  the  two  lakes  beside  it,  the  Nunatap  Taeia,  was  fpund  to 
have  fallen  118  feet  in  the  western  and  92  in  the  eastern  basin  below  the  highest 
level  it  had  formerly  attained.  Blocks  sometimes  fell  from  the  face  of  the  glacier, 
but  there  was  no  proper  calving.  The  movement  of  the  glacier  waa  about  the  same 
as  Hammer  foxmd  it  to  be  in  1880.  Lieut  Schj0rriog  made  a  triangulation  of  the 
environp,  setting  up  marks  for  future  use.  The  glacier  in  the  Sikuijuitsok  fjoid  has 
also  retired  a  long  distance  since  1880.  Dr.  Engell  also  surveyed  the  mountain 
Akugdlinguak,  1837  feet  high,  and  adjacent  heights  on  the  Orpikauit  fjord  near 
Kristianshaab,  and  examined  the  inland  ice  behind  them.  In  the  same  number  of 
the  Meddeleher  om  Qr^rdand  (Hefte  22),  Dr.  Schultz-Lorentzen  compares  the 
dialects,  customs,  implements,  etc.,  of  the  Eskimo  of  east  and  west  Greenland,  and 
from  the  greater  similarity  between  those  of  the  east  Greenlanders  and  the  Eskimo 
of  the  w(  St  coast  south  of  Godthaab,  arrives  at  the  conclusion  that  the  latter  are  the 
vanguard  of  a  migration  down  the  east  coast.  The  same  subject  has  been 
discussed  by  Prof.  Faustini  (see  vol.  28,  p.  392),  who  did  not,  however,  clearly  mark 
the  meeting-p?ace  of  the  caEtem  and  western  migratory  streams. 
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Besults  of  Hational  Antarctic  Exploration:  Erratimi.-~ApriI  Journal^ 
p.  374,  Une  27,  for  "  Derville  "  read  "d'UrviUe;' 

ICATHBKATIOAL  AHD  PET8ICAL  OEOOKAPET. 

Kotion  of  Glaciers. — In  a  paper  entitled  *^  A  Contribution  to  the  Theory  of 
Glacial  Motion  "  (Uniyersity  of  Chicago :  Decennial  Publications),  Prof.  Cbamberlln 
gives  a  concise  summary  of  his  views  on  the  cause  of  glacial  movement.  In- 
cidentally, he  discusses  the  method  by  which  snow  passes  into  coarsely  granular 
glacier-ice,  the  distribution  of  temperature  in  glaciers,  and  the  effects  of  differen- 
tial movement  and  shearing.  He  points  out  that  in  a  moving  glacier  there  are  two 
apparently  discordant  phenomena  to  be  explained :  the  glacier  moves  like  a  plastic 
mass,  with  a  higher  velocity  at  its  centre  than  towards  its  edges,  and  adapting 
itself  more  or  less  perfectly  to  the  shape  of  the  channel  in  which  it  flows ;  at  the 
same  time  it  has  many  properties  implying  considerable  rigidity  xmder  thrust,  can 
hold  stoQ€s  embedded  in  its  base  so  firmly  that  they  groove  and  tear  out  solid 
rock,  and  can  be  forced  forward  by  pressure  from  behind  even  against  a  consider- 
able slope.  The  conclusion  arrived  at  is  that  even  where  a  glacier  is  coldest, 
dry  est,  and  most  rigid,  the  impelling  power  of  its  own  weight  can  cause  it  to  move 
forward  by  means  of  small  displacements  of  the  component  granular  ice-crystals  on 
one  another.  The  crystalline  gliding-planes  are  not  supposed  to  be  of  importance 
except  locally,  but  movement  is  fa  oil  1  tat  el  by  temporary  liquefaction  of  the  glacier 
grains  at  their  suifaces,  where  the  pressure  is  greatest,  followed  by  freezing  as  soon 
as  the  pressure  is  relieved.  The  explanation  favoured  is  consequently  a  modifica- 
tion of  the  "  viscous  ^'  theory,  combined  with  those  of  regelation  and  crystalline 
deformation. 

OIHEBAL. 

Geography  in  the  University  of  Edinhnrgh. — A  laudable  effort  is  being 
made  in  Edinburgh  for  the  endowment  of  a  chair  of  geography  at  the  university 
of  that  city.  A  step  towards  the  further  recognition  of  geography  as  a  subject  of 
study  has  been  taken  by  the  Senatus  of  the  university,  which  has  decided  to 
admit  the  subject  as  one  qualifying  for  graduation  in  the  Faculties  of  Science  and 
Arts.  A  proposal  for  the  establishment  of  a  chair  in  geography  has  met  with 
of&cial  approval,  which  has  also  been  expressed  by  the  councils  of  the  Koyal 
Scottish  Geographical  Society,  the  Royal  Society  of  Edinburgh,  and  the  Edin- 
burgh Merchant  Company.  As  a  practical  step  towards  the  end  in  view,  a 
committee  has  been  formed  for  the  purpose  of  raising  the  necessary  funds,  which 
are  estimated  at  £15,000.  The  chairman  is  Dr.  James  Geikie,  and  the  secretary 
Mr.  J.  G.  Bartholomew,  to  whom  subscriptions  to  the  fund  may  be  sent. 
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Adolph  Bastian. 

Bt  the  death  of  Prof.  Adolph  Bastian  at  Port  of  Spain,  Trinidad,  on  February  3, 
1905,  ethnology  loses  one  of  its  most  illustrious  exponents.  Throughout  the 
second  half  of  the  nineteenth  century  the  name  of  the  "Old  Master,**  as  his 
German  colleagues  were  fond  of  calling  him,  has  largly  dominated  this  branch 
of  science,  to  the  advancement  of  which  his  whole  life  was  earnestly  and  unselfishly 
devoted.  Son  of  a  prosperous  Bremen  trader,  he  was  bom  in  that  busy  seaport  on 
June  26, 1826,  and  there,  perhaps,  acquired  that  restless  enterprising  spirit  which 
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later  carried  him  to  the  ends  of  the  Earth  in  the  exdudra  intoraBto  of  tha  one 
object  which  entirely  absorbed  his  prodigious  physical  and  mental  aQergioa.  After 
studying  law  at  Heidelberg,  and  the  biological  sciences  at  Berlin,  Jenm,  and  Wfin- 
bnrg,  he  took  the  degree  of  M.D.  at  Prague  in  1850,  and  the  very  next  year  set  oul 
on  that  long  series  of  ethnological  expeditions,  which  jointly  occupied  no  Ins  thaa 
twenty-five  years  of  a  singularly  active  career,  and  would  justify  hia  claim  to  la 
regarded  as  the  greatest  of  collectors  and  of  travellers,  if  hia  modeat  and  letiriBg 
nature  could  have  induced  him  ever  to  have  claimed  anything  for  himaelf  penonally. 
But  the  remark  made  by  Dr.  Earl  von  den  Steinen,  one  of  the  apeakers  at  ths 
**  Gedachtnisfeler,"  held  in  Berlin  on  March  11,  that  no  German  savmnt  has  travdled, 
read,  or  written  more  than  Bastian,  will  pass  unquestioned  by  those  acquainted  with 
his  life-work  in  all  its  fulness. 

The  first  journey,  which  lasted  eight  years  (1851-59),  took  him  to  Auatnlis, 
Peru,  the  West  Indies,  Mexico,  China,  Malaysia,  Indo-China,  India,  Angola, 
and  other  parts  of  West  Africa,  and  the  special  bent  of  his  mind  for  the  psydw- 
logical  side  of  his  subject  was  at  once  revealed  in  the  sub-title  ('  A  Contri- 
bution to  Mythology  and  Psychology ')  of  his  first  publication  ('  A  Visit  to  Stt 
Salvador,'  1859),  which  embodied  some  of  the  fruits  of  the  expedition.  The 
influence  of  the  views  here  advocated  was  almost  .instantaneous,  aa  ahown  hy  ths 
rapid  appearance  of  the  great  works  of  Th.  Waitz  and  E.  B.  Tylor  on  the  origia 
and  development  of  primitive  cultures. 

Then  followed  the  second  expedition  (1861-65),  which  brought  him  again  to 
Indo-China,  and  thence  through  Malaysia  and  the  Philippines  to  Japan,  North 
China,  Siberia,  and  Caucasia,  resulting  in  '  The  Peoples  of  Eastern  Asia,'  a  work  in 
six  volumes  indispensable  to  students  of  Buddhism.  A  third  trip  to  Loango 
(1873),  undertaken  for  the  purpose  of  opening  up  the  Dark  Continent  from  ^e 
west  side,  proved  a  failure,  but  prepared  the  way  for  the  subsequent  expeditions,  all 
of  which  were  henceforth  carried  out  in  the  direct  interest  of  the  Berlin  Ethnological 
Museum,  of  which  Bastian  was  the  real  founder  and  for  many  years  curator.  The 
fourth  (1875-76),  directed  to  South  and  Central  America  (Ecuador,  Colombia, 
Peru,  Guatemala,  and  the  West  Indies  for  the  second  time),  supplied  the  materials 
for  the  valuable  '  Culture  Lands  of  Ancient  America'  in  two  stout  volumes  (1878). 
The  next  three  years  (1878-80)  were  given  to  India,  Indo-China,  and  Malaysia 
(for  the  third  time),  and  then  to  North  and  East  Australia,  Fiji,  Hawaii,  California, 
and  Yucatan,  one  memorable  result  of  which  was  '  The  Religious  Myths  of  the 
Polynesians'  (1881).  Then  followed  at  longer  intervals  the  fifth  expedition  (1878) 
through  Persia,  India,  and  Assam  to  New  Zealand  and  Hawaii  (where  Polynesian 
texts  were  collected),  and  thence  to  the  North- Western  United  States,  Mexico,  and 
Yucatan;  the  sixth  (1889-01)  through  Russian  Turkestan  to  India  and  East 
Africa ;  the  seventh  (189G-98)  chiefly  in  Java  and  Bali ;  the  eighth  (1901-03)  in 
Oeylon ;  the  ninth  and  last  (1903-05)  to  Malaysia,  Jamaica  (where  much  ex- 
haustive work  was  given  to  the  cavemen  and  kitchca  middens),  Trinidad, 
Venezuela,  and  hack  to  Trinidad,  where  this  unwearied  collector  and  explorer 
literally  "  died  in  harness." 

And  what  are  the  abiding  results  of  all  this  improhus  labor  f  There  are,  cer- 
tainly, the  magnificent  collections  which  form  the  chief  glory  of  the  Berlin  Museum. 
There  are  many  tens  of  thousands  of  square  miles  of  the  Earth's  surface  rapidly 
surveyed  from  the  great  "  periegetes' "  special  standpoint,  but  without  an  eye  cither 
for  their  physical  features  or  even  for  their  peculiar  characters  as  the  suitable 
milieu  of  their  human  inhabitants,  whence  the  remarks  of  Von  den  Steinen  and  of 
Von  Bichthofen  (another  of  the  speakers  at  the  commemorative  gathering)  that 
Bastian  was  neither  a  geographer  nor  an  ethnologist  in  the  strict  sense  of  these 


MEETINGS  OF  THE  BOTAL  GEOGRAPHICAL  SOCIETY,  SESSION  1904-1905.    573 

terms.  Lastly,  there  is  a  whole  library  of  psychological  writiogs,  which  can 
scarcely  be  called  ethoologlcal,  and  in  any  case  are  well-nigh  unreadable — a  hopelesa 
tangle  of  involved  constractions  without  any  attempt  at  form,  style,  or  system,  9k 
literar}'-  wilderness  that  has  been  compared  to  the  sunless  Amazonian  woodlands, 
where  guide  and  guided  alike  are  lost  in  a  maze  of  endless  tracks  leading  anywhere 
or  nowhere.  Hence  his  warmest  admirers  are  fain  to  confess  that  this  amazing 
incongesta  moles  was  received,  volume  after  volume,  with  a  sad  shake  of  the  head, 
put  aside,  and  then  **  nicht  mehr  gelesen  "  (von  den  Steinen). 

Nevertheless,  Bastian  has  left  at  least  one  precious  heirloom  which  should  keep 
his  name  for  ever  fresh  in  the  memory  of  those  who  have  at  heart  the  best  ioteresta 
of  anthropological  studies.  He,  more  perhaps  than  any  other  writer,  has  helped 
to  establish  the  psychic  unity  of  mankind  on  firm  ground.  Leaving  to  others  the 
physical  characters,  the  craniology,  the  comparative  anatomy  generally,  he  devoted 
his  exclasive  attention  to  the  comparative  psychology,  to  the  mental  qualities,  to> 
the  soul,  and  that  he  found  everywhere  one  from  the  lowest  Australian  and  Poly- 
nesian to  the  highest  Hellenic  and  modem  types.  A  peculiarly  practical  side  of 
his  own  complex  temperament,  which  made  him  a  shrewd  man  of  business  and  a 
great  collector,  and  not  merely  a  mystic  or  pantheistic  dreamer  of  dreams,  enabled 
him  also  to  give  to  his  ethno-peychology  that  solid  foundation  which  seems  to  be 
lacking  in  the  purely  subjective  systems  of  his  great  fellow-countrymen — ^Hegel^ 
Fichte,  and  even  Kant — and  brings  him  more  into  line  with  the  English  objective 
school;  as  represented  especially  by  Herbert  Spencer^  Darwin,  and  Huxley. 

A.  H.  Kbahe. 
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Tenth  Meeting,  March   27,  1905. — Sir   Clements   Markham,   k.cb.. 
President,  in  the  Chair. 

Elections.— iZcnry  iTaTTies  Ashton;  Webster  Brown,  C.E,;  William  Burnett; 
Bev,  Putman  Cady,  M.A, ;  Richard  Cooke;  Robert  W.  Dana,  M,A.,  M.I.C.K ;, 
Henry  SJialford  Dawes  ;  Lieut.  Henry  Dawson,  R.N.R. ;  Robert  Lindsay  Forbes ; 
John  Hyde ;  P.  B.  Joshi ;  James  Knott ;  Rev.  Canon  Maccoll,  M.A.,  D.D. ;  Robert 
St,  John  Mathews;  Captain  Charles  Otley  PlacCj  D.S.O.,  R.E. ;  Captain  Charles 
M.  Ritchie,  R.ILA,;  Captain  C,  P.  Roberts,  R.Q.A,;  Edward  Stanislaus  Benhow 
Rowe;  Eugene  Wihl/ahrt, 

The  Paper  read  was : — 

"  Liberia."    By  Sir  Harry  H.  Johnston,  o.c.m.o.,  k.c.b. 

Eleventh  Meeting^  April  10,  1905. — Sir  Clements  Markham,  k.c.b., 

President,  in  the  Chair. 
Elections. — Eneas  Percy  Bates,  B,A, ;  Hugh  Blakiston ;  Lieut.  Gordon  Ear- 
greaves  Brown,  CO.;  Richard  Raymond  Carne;  Lieut.  Robert  Sterling  Clark, 
U.S.A. ;  Joseph  Qibson  CoUinson ;  Prof.  Archibald  Cary  Coolidge,  Ph.D. ;  Herbert 
Ashley  Cunard  Cummins;  Captain  Bryan  Fair/ax,  Durham  Light  Infantry; 
Oustave  Gillman;  Campbell  Login  Harrison;  R.  Fleming  Johnston;  Edgar 
Lawn;  George  Norton  Stevens;  Major  Hugh  Stanley  Thurston,  R.A.M.C.;  Erik 
mUfsen;  Colond  Edward  Tvfndl,M.P. 

The  Paper  read  was : — 

"The  Upper  Yangtse  Provinces."    By  Colonel  Manifold. 
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AddUiom  to  ike  lAbrary. 

By  XDWABD  HSAWOOD,  ICJL,  LOrariais  B.a.8. 

The  following  abbreriatknu  of  nooiii  and  the  e^J^^'tt^M  derived  ftom  then  en 
employed  to  indioate  theeonroe  of  artiolee  from  other  pnbUoatioiis.  Qeogn^iMl 
namet  are  in  each  oeee  written  in  full: — 


A.  a  Academy,  Academie,  A¥adem1a 
Ahh.  s  Abhandlungen. 

Ann.  =  Annali.  Aimalee,  Annalen, 

B.  =  Bulletin,  boUettino,  Boletfan. 
OoL  =  Colonies. 

Oom.  =  Oommeroe. 

O.  R.  =  Gomptee  Bendni. 

S.  s=  Er^nmde. 

0.  =  Geography,  G^ographie,  Geografla. 
Gee.  =  GeeellBohafL 

1.  =  Institnte,  Institution. 
Is.  alsyestiya. 

J.  =  JonmaL 

Jb.  =  Jahrbuoh. 

k.  n.  k.  =  kaiserlioh  nnd  k5niglioh« 

M.  =  MitteQnngen. 


Mag.  =  Magaiine. 

Mem.  (Mdm.)  =  Memoiny  M^nolxei. 

Met  (m^)  =  Meteorological,  eta 

R.  =  Royal. 

Rev.  rRlT.)  s  Reyiew,  Bevne,  Biirista. 

S.  =  Society,  8ooi^t<,  SelaksO). 

Sc.  =  6cienee(8). 

Sitab.  s  Sitsnngsberidht. 

T.  =  Transactions. 

Ts.  =  T^dschrift,  Tidskrift. 

V.  =  Yerein. 

Yerh.  =  Yerhandlnngen. 

W.  =  Wissensohaft,  and  oompomidfl. 

Z.  =  Zeitschrift 

Zap.  =  ZapiskL 


On  account  of  the  ambiffnity  of  the  words  odtavo,  quark^  eto.,  the  sise  of  books  in 
the  list  below  is  denoted  by  the  length  and  breadth  of  the  oover  in  inohee  to  the  n""fest 
half-inch.    The  siie  of  the  /ourfial  is  10  x  6). 

A  seleetion  of  the  works  in  this  list  will  be  notioed  elsewhere  in  the  «  JonnuO." 

EUROPE. 
Central  Europe.  PaitaclL 

Mittelcuropo.  Die  Lander  und  Yolker  von  den  Westalpen  und  dem  Balkan  bis 
an  den  Kanal  und  das  Kurische  Haff  dargestellt  yon  Dr.  J.  Partsoh.  Gtotha: 
Justus  Perthes,  1904.  Size  9x6,  pp.  xii.  and  404.  Maps,  Priee  lOm.  PretenUd 
by  the  Publiiher, 

This  is  the  original  work,  revised  and  brought  up  to  date,  of  which  the  English 
edition,  included  in  the  *  Regions  of  the  World '  series,  was  a  somewhat  abridged  trrasU- 
tion.    8ome  additions  have  been  made  for  the  benefit  of  German  readers. 

Europe— Rainfall.  Petermanm  M.  60  (1904) :  281-285. 

Das  regenreichste  Gebiet  Europfts.    Yon  Prof.  Dr.  K.  Kassner.    Map, 
The  district  (illuded  to  is  that  round  the  heiid  of  the  Bny  of  Cattaro. 

Erance. 

X(>rthern  France  from  Belgium  and  the  English  Channel  to  the  Loire,  exdoding 
Paris  and  its  Environs.  Handbook  for  Travellers  by  K.  Baedeker.  Fourth 
Edition.  Leipzig:  K.  Bssdekor;  London:  Dulau&Go.  1905.  Size  6}  x  4},  pp. 
xxxvi.  and  424.    Maps  and  Plans.    Price  7m.    Presented  by  the  Publiefter*, 

Erance— Eh8ne,  etc.     B.8.Q.  Lyon  19  (1904) :  173-202,  272-315.  Tuqnan. 

G^graphie  Agrioole,  Industrielle,  Gommerciale  et  Eoonomique  du  Dcpartement 
du  KhOne  et  Bdgions  environnants.    Par  Y.  Turquan.     With  Maps. 

Oermany—BUok  Forest.  DeuUch.  Bundscliau  O.  27  (1904) :  110-115.  Koek. 

Zur  EntwiokluDg  der  Flosserei  im  Schwarzwalde.    Yon  L.  Koch. 
Germany— Bremen.         Deuisch.  G.  Blatter  27  (1904) :  127-146.  TMna. 

Ueber  Bremens  Bedeutung  als  Hundelsplatz.    Yortrag  von  Dr.  F.  Tetene.     Map 

and  Diagrams. 

Oermany— Odenwald.  Forsch.  deutsch.  Landes-  u.  Volkslunde  15 (1904) :  237-289.  Jaegar. 
Ueber  Oberflaohengcstaltung  im  Odenwald.    Yoq  Dr.  F.  Jaeger.     With  Map, 

Oermany— Baxonj.  Z.K,  Sachs.  Statist.  Bureaus  50  (1904):  161-172.  WieekeL 

Eine  Yolksdichte-Schichtenkarte  von  Sachsen  in  neuer  Eutwnrfsart  Von  H 
Wiechel.     With  Map.  vun  n. 
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Holland— 3ea.le76l.    K.  Ned.  Meteoroloj.  Z.  No.  90  (190i) :  pp.  22.  Van  der  8tok. 

Etades  dea  phenom^neg  de  mar^e  ear  lee  Cotes  N^erlandiaiBes.     1.  Analyse  des 

monvements  p^riodiqnes  et  aptfriodiques  do  nlyeaa  de  la  mer.    Par  J.  P.  Tan 

der  Stok. 
Iceland.  Ovenijt  K.  Danske  Videruh.  8.  Forhand.  (1904) :  217-267.      Pjetnrtion. 

Om  uogle  glaciale  og  iaterglaciale  Yulkaner  paa  Island.    Af  H.  Pjetnrsson. 
Iceland— Forests.  G.  Tvhhrift  17  (1903-1904) :  238-241.  Fryto. 

Lidt  om  TrsBv  leksien  paa  Island.    Af  Prof.  C.  Y.  Prytz.    lUuttrationt, 
Gf.  note  in  Journal  for  September,  1904  (p.  346). 
Italy.  ilnii.  Q.  18  (1904):  848-360.  Beiniar. 

La  Conqne  de  Snlmona.    Par  M.  Besnier.     With  Plate. 
This  refers  to  a  district  in  the  Abrnzzl  intercalated  between  the  parallel  foMs  of 
the  Central  Appenines.     The  author  sketches  the  human  as  well  as  the  physical 
geography. 
Italy— Genoa.  Leotard. 

Une  yisite  a  GSoes.    Comparaison  avec  Marseille.    Par  J.  L^tard.    (Bxtrait  du 

Semaphore  et  du  Bulletin  do  la  Soci^te.)    Marseille,  1904.    Size  10  x  6},  pp.  32. 

Plans  ami  Illustration.    Presented  by  the  Author. 
Italy— VesuTius.    B.S.  Beige  G^ologie  18  (1904) :  {Proc.-  Verb.)  228-231.  Bmn. 

La  demi^re  Eruption  du  Vesuve.    Par  A.  Bmn. 
Mediterranean.  aSd.  189  (1904) :  379-381.  Vogris. 

Nouvelles  observations  sur  la  derniiire  transgression  de  la  M^diterrance.    Note  dc 

P.  Negris. 
See  note  in  the  Journal  for  October,  1904  (p.  483). 
Vorth-West  Europe— Hydrography.  Xrilmmel. 

Die  Deutschen  Meere  im  Bahmcn  der  intemationalen  Meeresforsohung.    Offent- 

licher  Vortrag,  gebalten  im  lostitat  fOr  Meeresknnde  am  5.  und  6.  MSlrz  1903.  Yon 

t>r.  O.  Kriibimel.    (Veroffentl.  I.  Meeresknnde,  etc.,  Heft  6,  1901.)    Berlin  :  E.  S.^ 

Mittler  und  Sohn.    Sizo  10}  x  7},  pp.  86.    Maps. 
Pyrenees.  Quesiions  Dipt.  18  (1904) :  529-540.  Lorin. 

Les  chemins  de  fer  transpyr^neens.    Par  Prof.  H.  Lorin. 
Snssia.  O.Z.  10  (1904) :  481-596,  537-569,  600-626,  666-691.  Kettner. 

Das  europaisohe  Russland.    Eiiie  antbropogeographischc  Studie.  Yon  A.  Hettner. 

AUo  separate  copy,  presented  by  the  Author. 
A  careful  study  of  hnmau  life  and  activity  in  Bussia  as  conditioned  by  physical 
geography, 
iftnssia.  ^— . 

Bulletin    Busse  dc    Statistique,  Finanoi^re  et  de    Legislation.      Ann^   1904. 

Livraison  1.    St-P^tersbourg,  Imp.  Y.  Kirschbaum,  1904.    Size  11x7,  pp.  176. 

Snuia— Finland.  Deuiseh.  G.  Blaltmr  27  (1904):  176-188.  Karttedt. 

Die  siidfinnische  Sk'&renkiiste  Ton  Wiborg  bis  Hango.    Yon  F.  O.  Earstedt. 
Snisia— Ural.  Jzvestiya  Imp.  Buss.  G,8. 40  (1904):  161-166.  SaTelitf. 

Third  journey  in  the  Ural.    By  R.  Savelicf.    [In  Bussian.] 
Russia— Urals.    B.  Comite  Geoloij.  SL-Petersbourg  82  (1903) :  417-436.    Koniof ohevsky. 

Compte  rendu  pr^liminaire  sur  les  recherches  g^logiques  faites  en  1902  dans 

rOural  du  sud.    Par  —  Koniouschevsky.    [In  Bussian. J 
Spain.  C.  Bd.  189  (1904):  894-896.  DouYille. 

Sur  les  Pr^lpes  subb^tiques  an  sud  du  Guadalquivir.    Note  de  B.  Douvill^. 
flweden-Anthropogeography.    Im^r  24  (1904):  314-331.  AndersMn. 

Om  de  fysiskt-geografiska  forutsattoiDgama  fur  bebyggelsen  inom  n&gra  af  Jamt- 

lands  fj'&lltrakter.    Af  6.  Andersson.    Map  and  Illustrations. 
On  the  physical  conditions  determining  settlement  in  some  mountainous  districts  of 
J&mtland. 
United  Kingdom— Archeology.  Hubbard. 

Neolithic  Dew-Ponds  and  Cattle-Ways.     By  A.  J.  Hubbard  and  G.  Hubbard. 

London :  Longmans  k  Co.,  1905.    Size  10  X  7,  pp.  x.  and  70.  lUwtratimM,    Price 

3s.  6d.  net.    Presented  by  the  Publishers. 
Shows  reason  for  believing  that  some  of  the  dew-ponds  and  cattle-tracks  on  tho 
Downs  date  from  Neolithic  times. 
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Dritte  AaiatiBohe  Fonohnngsreise  des  Qrafen  Eagen  Ziohy.  Band  vL  Fonehongn 
im  Often  zur  Aufhellung  dei  Unprunges  der  M agyaren.  Gesdiichtlicho  UeoBr- 
sioht  and  meine  Wahmehmangen,  Er&hningen  mit  besonderer  Berllohnchtigiiiig 
der  ErgobnisBe  meiner  Expeditionen.  Yon  Graf  E.  Ziohy.  Budapest ;  Letpsig : 
K  W.  Hierscmann,  1905.  Size  12}  x  9),  pp.  304.  Map$  and  iItei<nitibML 
Price  20«. 
This  Tolame  incladea  an  hittorioal  sketch  of  Hungarian  expeditions  and  reseanhat 

in  the  paat;  a  sketch  of  the  scientific  results  of  Count  Zich>'fl  own  journey;  and  a 

personal  narrative  of  the  same.    It  is  excellently  illustrated  from  photographs. 

Caspian  Sea.  P^termanfu  M.  50  (1904) :  291-294.  Knipoviti*. 

Hydrobiologische  Untcrsuohungen  des  Kaspischcn  Meeres.  Reiseberiohte  Ton  N. 
Knipowitsch. 

China— Population.  Fift^^^ 

Inquiry  into  the  Population  of  China.    By  W.  W.  Rockhill.     (From  SmUkmmiam 
Mi*€.  CoU,  {Quarterly  I$me%  vol.  47,  part  3.)    Washington,  1904.      Size  10  X  ^ 
pp.  303-321.    PreaerUed  by  the  Author. 
Noticed  in  the  Monthly  Record  for  March  (p.  327). 

Chinese  Empire — ^Tibet.  LaaiA. 

Lhasa :  an  Account  of  the  Country  and  People  of  Central  Tibet,  and  of  the  Progresi 
of  the  Mission  sent  there  by  the  English  Government  in  the  year  1903-4.  Written, 
with  the  help  of  all  the  principal  persons  of  the  mission,  by  Perceval  Landon. 
2  vols.  London :  Hurst  and  Blackett,  1905.  Size  10  x  7,  pp.  (vol.  1)  xx.  and 
414  ;  (vol.  2)  xii.  and  426.  Map$  and  lUuetrations.  Price  42«.  net.  Presented  hy  the 
PvbliBherf.    [Reviewed  in  the  present  number,  p.  551.] 

Chinste  Empire — Tibet  irnii«gt«« 

To  Lhassa  at  Last.  By  P.  Millington.  Second  Edition.  London  :  Smith,  Elder 
&  Co.,  1905.  Size  8  x  5J,  pp.  x.  and  200.  Frontispiece.  Price  3f.  Bd.  net.  Prt- 
iented  by  the  Publiiheri.     [Sec  p.  553,  ante,^ 

Eastern  Asia.  

'  Handbook  of  Information  for  Shippers  and  Passengers  by  the  Steamers  of  the 
Nippon  Yuson  Kaisha  (Japan  Mail  S.S.  Co.,  Ltd.).  1904.  Size  9x6,  pp.  iv.  and 
348.     Maps  and  Jlluttrationt. 

French  Indo-China.  Boi 


Paul  Doumer.     L*Indo-Chine  fran9aise  (Souvenirs).     Paris:   Vuibert  et  Nony, 

1905.     Size  12J  x  8},  pp.  xvi.  and  392.     Maps  and  Illustrations.     Price  Ss.  ed. 
Presents  M.  Doumer*s  personal  impressions  and  experiences  during  his  tenure  of. 
the  governor-goDcralship  <*f  lodo-China,  with  appreciations  of  the  present  position 
and  prospects  of  that  region. 
Trench  Indo-China— Laoi.     B.  ComiUVAsie  Frangaise  4  (1904):  523-532.      Banehaad. 

Le  climat  de  Franc<^t  sous  les  tropiques :  le  plateau  du  Tran-ninh.    Par  le  Capitsine 

Danchaud.     Maps. 
India.  Tour  du  Monde  10  (1904) :  157-216,  373-408. 


Mes  Voyages  aux  Indes  et  au  N^pal.    Par  lo  Docteur  K.  Bocck.      Adapts  de 
Tallemand  par  F.  Ricard.      Map  and  Illustrations. 

India.  BradUy-Eirt. 

The  Story  of  an  Indian  Upland.    By  F.  B.  Bradley-Birt    And  an  Introduotion 
by  the  Hon.  H.  H.  Risley.     London :  Smith,  Elder  &  Co.,  1905.     Size  9|  x  6,  pp. 
xii.   and    354.      Map  and  Illustrations.     Price  12s.   Gd.  net.     Presented   bv   the 
PublUhers.                                                                                                                ^ 
Tliis  book  supplies  the  general  reader  for  the  first  time  with  a  history  and  desori|>> 
tion  of  tlio  *'  Santal  Perganas "  inhabited  by  some  of  the  most  interesting  of  the 
aborit^inal  tribes  of  Central  India,  of  which  no  satisfactory  general  account  had  pre- 
viously been  in  existence.                                                                                                   *^ 
India — Cenini.  


C<?nsus  of  India,  1001,  vols,  i.,  i.-A.  Part  i.  Report.  Part  ii.  Tables  Bv  H  H. 
Risley  and  E.  A.  Gait.  Calcutta :  1003.  Size  13J  x  8.5,  pp.  (vol  i.)  582  ;  (Vol  'l-a 
40*2.      Price  (vol.  i.)  7s.  Gd. ;   (vol.  i.-A)  C«.  •  v       • 

Ditto,  Etlmographic  Appendices.      By  H.  H.  Risley.     Calcutta :    1903      I>«   9«ii 
Maps.     Price  48.  6rf.  P*  ^^*- 

Noticed  in  the  February  number  (p.  107). 
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India— Popnlation.  J,B.  StaiUtioai  8.  67  (1904) :  661-670.  Bainet. 

The  Geographical  Diatribotion  of  Popalation  in  India.    By  J.  A.  Bainea,  o.s.l 

With  Diagram.    AUo  ieparate  copy. 
Japan— Mairnetio  Survey.  Tanakadate. 

/.  ColUge  Sci.,  Imp.  Univeriity  Tokyo  14  (1904)  :  pp.  xii.,  180,  and  348. 

A  Magnetic  Survey  of  Japan   reduced  to  the  Epoch  1895.0  and  the  Sea  Level, 

carried  out  by  order  of  the  Earthquake  Investigation  Committee.    Reported  by 

Prof.  A.  Tanakadate.     With  Mapi  and  Plates. 

Japan— Sea-level  Omori 

Note  on  the  Annual  Variation  of  the  Height  of  Sea-level  at  Ayukawa  and  Misaki. 
By  F.  Omori.  (Publications  Earthquake  Investigation  Committee  in  Foreign 
Languages,  No.  18,  pp.  23-26.)    Tdkyo,  1904.    Size  10}  x  7}.    Diagram. 

Korea.  B.8.Q.  Roohefort  26  (1904) :  216-225.  Pawlowiki. 

Historique  de  la  connaissanoe  de  la  Cor^  d*apr^  la  cartographie.  Par  A. 
Pawlowski. 

Korea.  Nouv.  Arehiv.  Mi$$.  8ei.  12  (1904) :  131-141.  Bonrdaret. 

Rapport  Bur  une  Mission  Scientiflque  en  Gor^e.    Par  £.  Bourdaret. 
The  writer,  who  went  out  to  Korea  to  study  the  question  of  railways,  occupied  his 
spare  time  in  anthropological  and  natural  history  research.    The  greater  part  of  the 
paper  deals  with  anthropology. 

Korea.  Dnoroeq. 

Georges  Ducrocq.  Pauvre  et  Douce  Cor^.  Quatri^me  ifedition.  Paris:  H. 
Champion,  1904.    Size  7}  X  5},  pp.  88.     Illuttratioru.    Presented  by  the  Publisher. 

Malay  Archipelago— Tides.     Ann.  Hydrographie  32  (1904)  :  363-371.  Meyer. 

Die  Gezeiten  im  Ostindischen  Arohipel.     Yon  H.  Meyer. 

Malay  Arehipelago— Timor.  Orijaen. 

Verh.  Batav.  Genoots.  Kunsten  en  Wetens.  54  (3)  (1904) :  pp.  146. 

Mededeelingen  omtrent  Beloe  of  Midden-Timor.    Door  H.  J.  Grijzen. 
Mancharia.  Mem.  Imp.  Buss.  0.8.  (Gen.  Q.)  35  (1904) :  pp.  566.  Anert. 

Journey  through  Manchuria  [Expeditions  of  1896  and  1897-98].     E.  E.  Anert. 

[In  Russian.]     With  Maps  and  Illustrations. 
This  important  work  will  be  reviewed  elsewhere. 
Buisia— Siberia.  Petermanns  M.  50  (1904) :  285-290.  BreitfuiS . 

Zur  Frage  uber  den  Sibirischen  Seeweg  nach  Osten.    Yon  Dr.  L.  Breitfuss.    With 

Map. 

Ar&ICA. 

East  Africa— Masai.  Hollis. 

The  Masai,  their  Language  and  Folklore.  By  A.  C.  Hollis.  With  Introduction 
by  Sir  Charles  Eliot.  Oxford :  Clarendon  Press,  1905.  Size  9x6,  pp.  xxviiL 
and  360.  3fap  and  Illustrations.  Price  lis.  net.  Two  copies,  presented  by  the 
Publishers. 

EritrM.  B.8.G.  Italiana  5  (1904) :  782-786.  Marini. 

II  rilievo  topografico  della  Colonia  Eritrea.   Xota  del  Prof.  A.  Marini.    With  Map. 
Fernando  Po.  J.  Manchester  G.8.  20  (1904) :  29-36.  Nanan. 

Fernando  Po,  West  Africa.     By  T.  J.  Nunan. 
The  writer  has  resided  in  the  island. 

French  €hiinea.  B.8.0.  Italiana  5  (1904) :  786-795.  JofLbert. 

Le  Isole  di  Loos,  e  Conacri  (Africa  occidentale).    Xota  del  J.  Jotlbert.    With  Map. 

French  Guinea— Frontier.  Meyreoil. 

Benseign.  Col.  Com.  Afrique  Franf.  (1904):  253-257. 
La  Mission  Maclaud.     La  DeLmitat.ou  de  la  Fronti^re  entre  la  Guin6e  Fran9itise» 
la  Caaamance  et  la  Guinee  Portugaise.    Par  A.  MeyreuiL     With  Map. 

eerman  Sonth-West  Africa.     T.  Oeolog.  8.  South  Africa  7  (1904) :  77-94.  Voit. 

A  Contribution  to  the  Geology  of  German  South- West  Africa.  By  F.  W.  Voit. 
if  op  uith  Sections. 

No.  v.— May,  1905.]  2  q 
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Gold  Coait.  CrswOMT. 

The  Gold  Coast  Civil  Semce  List  (1904-5).    Compiled  by  P.  Crowther.    London:  # 

E.  Stanford,  1901.    Size  10  x  6},  pp.  442.     Map,     Price  6<.      Pre$enied  hff  ike 

Puhluher. 

A  valuable  publication,  giving  muoh  osefal  infonnation  on  pablio  woiki,  frontiflr 
delimitation,  official  regulations,  etc,  eto. 
Kamenm.  DeuUch.  KohninheUung  82  (1905) :  70-72.  XmmL 

Die  Expedition  Stieber  in  dns  Mosgugebeit  und  die  Wassentraase  Gkima-Tioluid. 

Von  M.  Moisel.     With  Map. 

Captain  Stieber,  who  examined  tlie  country  on  the  left  bank  of  the  Lagone  near  the 
Tuburi  lake,  does  not  share  Captain  Lenfant's  sanguine  anticipationa  as  to  the  possibitir 
ties  of  this  route  to  Lake  Chad  (see  ante,  p.  567). 
Kamenm.  Gidbua  86  (1904) :  273-278,  337-344. 

Die  Baluc-  oder  Rumpiberge  und  ihre  Bewohner.    Yon  Oborleutnant 

With  Illu8trationi, 
Xadagaiear— Bailwaj.     Rev.  MacUigatoar  6  (1904) :  509-559. 

Inauguration  du  chemin  de  for  de  Tananarive  k  la  Mer.    Maps, 
Moroeeo.        Renteign,  Col  Com.  Afrique  Frang.  (1904) :  221-243,  258-274. 

Une  Mission  an  Maroo.    Bapport  k  M.  le  Gouvemeur  Genera]  de  FAlg^rie.    Par 

A.  Bernard.     With  Map. 
Higeria.  BedvtlL 

Southern   Nigeria.    Beport  for  1903.    Colonial  Beports,  Annual    No.  433,  1904. 

Size  9}  X  6,  pp.  48.    Price  3$. 

VUe.  Willeoda. 

The  Nile  in  1904.  By  Sir  W.  Willcocks,  k.o.m.g.  London  :  E.  &  F.  N.  Spon,  1904. 
Size  10^  X  7^,  pp.  226.  Maps  and  Sections.  Price  9s.  net.  PresenUd  by  the  Author, 
[Td  be  reviewed.] 

TTganda.  CanningkaB 

.   Uganda  and  its  Peoples.     Notes  on  the  Protectorate  of  Uganda,  especially  the 

Anthropology  and  Ethnology  of  its  Indigenous  Baces.    By  J.  F.  Canningham. 

With  a  Preface  by  Sir  Harry  Johnston,  o.o.m.g.    London :  Hutchinson  &  Co.,  1905. 

Size  10  X  7^,  pp.  XXX.  uud  370.    Map  and  lUtutrations.    Priee  24t.  net.     PresietUed 

by  the  Publishers.     [To  be  reviewed.] 

HOBTH  AMEBIOA. 

Canada— Selkirk  Bange.       Appalaefiia  10  (1904):  404-408.  WhMlff. 

Notes  on  the  Altitude  of  Mts.  C/olumbia,  Bryee,  Lyell,  and  Forbes.     By  A.  O. 

Wheeler. 
See  note  in  the  March  number,  p.  328. 
Xezieo.  Mem.  y  Rev.  S.  Ci.  "  AtUonio  Alzate  "  18  (1902) :  83-112.  Ord«iti. 

Le  Xinantecatl  ou  Volcan  Nevado  de  Toluca.     I*ar  E.  Ordoiiez.     With  Plates, 

Xexieo.  Ordofiei  and  Prado  y  TttiiL 

Mem.  y  Rev.  8.  Ci.  ''Antonio  Ahate  "  18  (1902) :  257-265. 
Los  Volcanes  de  Zucapu,  Michoacan.    For  E.  Ordonez  y  F.  Prado  y  Tapia.    With 
Map. 

Xezieo. 

Mexico.  Geographical  Sketch,  Natural  Besources,  Laws,  Economic  Conditions, 
Actual  Development,  Prospects  of  Future  Growth.  Edited  and  compiled  by  the 
International  Bureau  of  the  American  liepublics.  1U04.  Washington,  1904. 
Size  9J  X  6,  pp.  454.  Illustrations.  Presented  by  the  International  Bureau  of  the 
American  Republics. 

Korth  America.  B.  GeoJog.  S,  America  14  (1903):  207-226.  BptBMr. 

Submarine  Valleys  oflf  the  American  Coast  and  in  the  North  Atlantic.  By  J.  W. 
Spencer.     With  Maps. 

North  America— Early  Travels.  Thwaites. 

Now  Voyajrcs  to  North  America  by  the  Baron  de  Lahontan.  Beprintod  from  the 
En^^lish  Lclition  of  I70:j,  with  facsimilos  of  ori«;iiial  title-pages,  maps,  and  illuatra- 
tions,  and  the  addition  of  Introduction,  Notes,  and  Index,  by  R.  Q.  Thwaites, 
LI..D.  2  vols.  Chicago:  A.  C.  McClurg  &  Co.,  1005.  Size  8}  X  6,  pp.  xciv  and 
798.    Price  $7.50. 
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irnited  fltatei.  J.Q,  8  (1904) :  24S-310.  Brigham  amd  othen. 

The  G^graphj  of  the  Louisiana  Porohaae.      WUh  Map§  and  lUtutraUons, 
Includes  a  namber  of  articles  by  diflbrent  writers,  the  first,  by  Prof.  Brigham, 
treating  of  the  geographical  importanoe  of  the  Louisiana  porohase. 

ITnited  SUtei.  8ymon$'i  Meteorolog.  Mag,  89  (1904) :  181-185.  Mill. 

The  Vengeance  of  the  Rain  Gk>ds.    By  the  Editor. 

Describes  a  visit  to  the  Grand  oanvon  and  a  Navaho  village,  with  a  subsequent 
unwonted  deluge,  no  doubt  attributed  by  the  Indians  to  the  carrying  away  of  their 
rain-gods  by  an  American  man  of  science. 

OXNTBAL  AHD  SOUTH  AXEBIOA. 
Argentine  Bepublie.  BanUbrdei. 

The  Land  of  Promise  for  Labour  and  Small  Capital.  The  Argentine  Estancia. 
A  review  of  the  Live-Stock  and  Agricultural  industries,  and  of  the  rural  prospects 
of  the  Argentine  Bepublic.  By  M.  Bemirdez.  Buenos  Aires,  1903.  Size  10}  x  7}, 
pp.  viii.  and  124.    Map9  and  lUuitroHons, 

Argentine  Bepublie.  Martinei. 

Manual  del  Viajero.  Baedeker  de  la  Bepifblica  Argentina.  Par  A.  B.  Martinei. 
2*  Edicidn.  Buenos  Aires,  1904.  Size  7i  X  5,  pp.  xvi.  and  384.  Mapst  FlauB, 
and  lUiutratioM. 

Argentine  and  TTrognay.  

St  Louis  Exhibition.  Argentine  Republic  Ministry  of  Public  Works,  Direction- 
General  of  Hydraulic  Works.  Project  for  improving  the  Navigability  of  the 
Biver  Plate  and  Concordia.  Explanatory  Index  of  the  Objects  exhibited.  Buenos 
Aires,  1904.     Size  10}  X  7,  pp.  82. 

BoUYia.  

Bolivia.  Geographical  Sketch,  Natural  Besources,  Laws,  Economic  Conditions, 
Actual  Development,  Prospects  of  Future  Growth.  Edited  and  compiled  by  the 
International  Bureau  of  the  American  Bepublics,  1904.  Washington,  1904.  Size 
9}  X  6,  pp.  214.  lUuiiratiom,  PruenUd  by  the  International  Bureau  of  the 
American  Bepublics. 

Bolivia— Trade.      B.  Oficina  Nac.  Inmigracidn  La  Pat  4  (1904) :  pp.  326. 

Besumen  estadistico  del  oomercio  exterior  de  Bolivia  correspondiente  al  ano  de 

1903. 
Brazil.  Globus  86  (1904) :  346-349.  

Dr.   Herrmann  Meyers    deutsche    Ackerbau-Eolonien    in    Siidbrasilien.      With 

Illustrations, 

Chile— Earthquakes.  Ooll. 

Die  Erdbeben  Chiles.  Ein  Yerzeichnis  der  Erdbeben  und  Vulkanausbriiohe  in 
Chile  bis  zum  Ende  des  Jahres  1879  nebst  einigen  allgemeinen  Bemcrkungen  zu 
diesen  Erdbeben.  Yon  Dr.  F.  GoU.  (MUnchener  geoeraphische  Studien,  heraus- 
gegeben  von  S.  Gunther.  Yierzehntes  Stuck.)  Munohen :  T.  Ackermann,  1904. 
Size  9x6,  pp.  vi.  and  138.    IHagram, 

Duteh  Chiiana.  Stocknm. 

Tiidsch,  K,  Ned.  Aardrijk.  Genoot.  21  (1904) :  88-122,  227-310,  651-721,  822-878, 

1022-1069. 
Yerslag  van  de  Saramacca-Epeditie.     Door  A.  J.  Yan  Stockum.     Maps  and 
Illuslrations, 

AUSTRALASIA  AHD   PA0I7I0  ISLAVDS. 

Australia— Sturt's  Bzpedition.  Blacket. 

P.B.G,8,  Australasia:  8,  Australian  Br,  7  (1904):  66-69. 
An  Interesting  Discovery.    By  the  Rev.  J.  Blacket. 

On  the  recent  discovery  of  a  part  of  Captain  Sturt's  MS.  Journal  (see  antCy  p.  331). 
Caroline  Iilands.  M.  Deuisch.  Schutzgeb.  17  (1904) :  192-197.  Senift. 

Bericht  Uber  den  Besuch  einiger  Inselgruppen  der  West-Karolinen.   Yon  —  Senfft. 
Caroline  Islands  -UleaL    M,  Deutsch.  Schutzgeb.  17  (1904) :  175-191.  Born. 

Eiuige  Beobaohtungen  ethnographischer  Natur  iiber  die  Oleai-Inseln.  Yon  Dr. 
Bom. 
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Hew  GhdsM.  J.  MancheiUr  G^  80  (19(H)  :  8-28.  yafirtoii 

My  Experienoes  as  a  Piuueer  Misnonary  amongst  the  OannibalB  of  New  Guiiiea. 

By  Bev.  S.  MeFarlaDe,  ll.d.    IUuttraiion$. 
Hew  Oninaa.     T4jdi.  K.  Ne*h  Aard.  GenooU.  Amsterdam  82  (1S<)5) :  860-371.  IpanuM. 

De  Nicuw-Guinca-KxpiHlitie  van  het  Koninklijk  Nodcrla|idach  Aardrijkakoiidig 

Gcnootscbap.     Door  J.  W.  Ijzonnan. 

Various  reports  from  mcmbord  of  this  expedition  (of.  anie^  p.  97)  arc  hero  printed, 
bringiug  the  chronicle  of  events  down  to  December  last. 
Paeiflo.  M.  Deutseh,  Sehuizgeb,  17  (1904) :  208-216. 

Begleitworte  zn  dor  Karte  **  Neue  Anfnahmen  aus  dor  Sftdseo."     Von  M. 

With  Map, 

70LAB  BSeiOVS. 

Antaretie— Climate.  Ymer  84  (1904) :  297-313. 

Om  Klimatet  i  Antarktis  mod  sarskild  h&nsyn  till  Graham  l^nd.    Af  G.  Bodmaa. 
Sketck-map  and  lUuttratioius. 

Greenland.  Meddddter  <m  Or^nland  86  (1904) :  1-70.  XngelL 

Under80gelser  og  Opmaalinger  ved  Jakobehavns  IsQord  og  i  orpigeuit  i  aommem 
1902.     Af  M.  C.  Engell.     Maps  and  llustrations, 

eresnland.  Meddddser  om  Qr^nland  86  (1904) :  407-434.  Krogk. 

The  Abnormal  00^  Percentage  in  the  Air  in  Greenland,  and  the  General  RelatioDS 
between  Atmospheric  ami  Oceanic  Carbonic  Acid.    By  A  Krogh. 

Greenland.  Meddeldser  om  Gr^land  26  (1904) :  71-89.  Sehjfirriig. 

Trekantoettet  langs  JakobshaYnB  IsbrsB  og  dets  Bestemmelse.    Af  H.  8ohj0rring. 
Diagram. 
On  a  trigonometrical  survey  of  the  Jakobsbavn  glacier. 

Greenland— Eskimo  Immigration.  Sehnlti-Loreatisa. 

Medddelser  om  Or0nUtnd  26  (1904) :  289-330. 
Eskimoemos  Indvandring  i  Gr0nland.    Af  Schultz-Lorentzen. 

MATHX1IATI0AL   GSOGaAPHT. 

Astronomy.  

Appendix  to  Nautical  Almanac,  1905.  Corroctions  to  the  Apparent  Placet  of 
Nautical  Almanac  Stars  visible  at  Greenwich.    Size  9^  x  6},  pp.  22. 

Cartfgraphy.  National  O.  Mag.  16  (1904):  405-408.  Peaek. 

Recent  Progress  in  the  Execution  of  a  Map  of  the  World  on  the  Uniform  Soale  of 
1 :  1,000,000.     By  Dr.  A.  Penck. 

Cartography— Korean  Map.     B.  Amsrioan  Q.S.  36  (1904) :  600-605.  Hnlbert 

An  Ancient  Map  of  the  World.     By  H.  B.  Hnlbert.     lUustrations. 
On  the  Korean  map  referred  to  in  Mr.  Collyer's  paper  (Journal ^  vol.  88,  p.  486). 

Cartography— Projectioo.     PeUrmanns  M.  50  (1904) :  277-281.  Hamaer. 

Zwoi  praktiscbe  Bci8pi«.'lo  schiofachsiger  zylindrishor  Kartennetzentwiirfe.  Von 
Prof.  Dr.  E.  Hammer.     With  Plate. 

Longitude  Determination.      C.  Rd.  139  (1901) :  1010-1015.  Lcnry. 

Determination  faite  en  1902  de  la  difference  do  longitude  ontre  les  m^ridiens  de 
Greenwich  et  de  Paris.     Note  de  M.  Loewy. 

PHYSICAL  AND  BIOLOGIC/LL  GEOOSAPHT. 

Geology.  Lannaj. 

La  Science-  Geologique,  scs  methodes,  sea  resultiits,  ses  problbmes,  son  histoire. 

Par  L.  de  Launay.    Paris:  A.  Colin,  1905.   Sizi;  10  x  6^,  pp.  750.   Maps  and  lUus- 

trutiom.     Price  20  /r.     Presented  by  the  Publisher. 

Meteorology.  

Kaiserliche  Marine,  DeiiUcIic  Stewarte.  Tulxjliariaclie  Reiseberichte  nach  den 
nieteorologisehen  SchitlHtagebiiv-liern.  I.  Band.  Eing'an^e  dcs  Jaliroe  1903. 
Berlin  :  E.  S.  Mittlcr  und  Solin,  11)04.  Size  10^  x  7^,  i)p.  viii.  and  184.  Priee'Sm, 
Presented  by  the  Publishers. 
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Oeeanograpliy.  Bnppin. 

Zweiter  Beitrag  znr  Bestimmnng  nnd  Verwertnng  dee  GhuigebalteB  de8  Meer- 
wassers.  Von  Dr.  E.  Rappin.  (Separatabdrnok  aus :  WisseDBohaftliohe  Meerea- 
UDteranohangen.  Abt.  Kiel.  N.  F.  Band  &)  Kiel,  1904.  Size  13)  X  10),  pp. 
127-134.    Diagram,    Presented, 

OManography^BathTiiMtrie  Map.  Thonlet. 

S.  MusSe  OeOoLnograph,  Monaco,  No.  21  (1904) :  pp.  28. 
Carte  bathym^trique  g^n^rale  de  I'Oo^an.    Par  J.  Thoulet.     Map. 

Fhyiioal  Geography.  J.  Geology  12  (1904):  524-550.  BnmU. 

Pbysiograpbio  Problems  of  To-day.    By  I.  C.  Rnssell. 

Bipple-Markfl.  Naturw,  Woehenfekri/t  Z  (1904) :  1025-1031.  Oeiniti. 

Bilder  Ton  Windwirknngen  am  Strande.     Voa  F.  E.  Geiniiz.     Wiih  niuitrations. 

Biveri.  B.  AmeHean  G,8.  86  (1904):  589-599.  Tower. 

The  Development  of  Cut-off  Meanders.    By  W.  S.  Tower.     Wiih  lUustrationB. 

Snrftiee  Features.  Smithtonian  Conirib,  Knowledge  34,  No.  1438  (1903):  pp.  80.  Sbaler. 
A  Comparison  of  tbe  Features  of  tbe  Eartb  and  tbe  Moon.   By  Prof.  N.  S.  Shaler. 
Plates. 

Zoogeography.  O.  Tidshri/t  17  (1903-1904) :  229-238.  Wesenb^rg-Lnnd. 

Om  en  nulevende  i  vore  S0er  indelukket  marin  arktisk  Istidsfanna.  Af  Dr.  C 
Wesenberg-Lund. 

AVTHBOPOeEOeEAPHT  AHD  HISTOSICAL   OBOeBAPHT. 

Authropogeography.  J.0. 8  (1904):  409-412.  Whitbeck. 

Response  to  Surronndings— A  G^grapbic  Principle.    By  R.  H.  IVhitbeok. 

Exploration.  NaHonai  G.  Mag.  16  (1904) :  392-404.  Chester. 

Some  Early  Geograpbers  of  tbe  United  States.    By  Rear-Admiral  0.  M.  Chester. 

Historical— Alfred  the  Great.  Oeidel. 

Alfred  der  Grosse  als  Geograpb.  Yon  Dr.  H.  Geidel.  (Muoohener  geograpbiscbe 
Stndien,  beransgegeben  von  S.  Guntber.  Fiinfzebntes  Stiick.)  Mdncben :  T. 
Ackermann,  1904.    Size  9x6,  pp.  106. 

Historical— Colnmbus.  Vignaad. 

l&tudes  critiques  sur  la  vie  de  Colomb  avant  scs  deconvertes.  .  .  .  Par  H.  Yignand. 
Paris :  H.  Welter,  1905.  Size  9  x  6J,  pp.  xvi.  and  544.  Price  10  fr.  Presented 
by  the  PMuher. 

Historieal— Portnguese  Conquests.  Emannel. 

Epistola  Potentissimi  ac  inniotissimi  Emannelis  Regis  PortugalisB  et  Algarbiomm, 
etc:  De  Yietoriis  babitis  in  India  and  Malacba.  Ad.  8.  in  Cbristo  Patrem  et 
DSm  nostrum  D!im  Leonem  X.  Pont.  Maximum.  Romie,  1513.  [Facsimile.] 
Si2e8J  X  6,  pp.  [12]. 

Historical— Pytheas.  Sitel. 

P.R.G.S.  Australasia  :  8.  Australian  Br.  7  (1904)  :  30-47. 
Tbe  First  Polar  Expedition,  325  b.o.    By  Rev.  Dr.  Eitel. 

BIOeSAPHT. 

Inurd.  B.8.G.  Marseille  28  (1904):  129-134.  Hamy. 

Jean-Niobolas  Brard,  peintre-naturaliste  proven^al,  explprateur  des  Antilles  (1748- 
1822).    Notice  biograpbiqae  par  lo  Dr.  E.-T.  Hamy. 

Hnropatkin.  B.8.G.  Lyon  19  (1904) :  316-319.  

Le  G^n^ral  Konropatkine  explorateur  et  g^grapbe. 

Stanford.  Publishers'  Circular  81  (1904) :  581.  Marston. 

Edward  Stanford.    A  Personal  Reminisoenoe.    By  E.  Marston.    Portrait. 
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Intematioma  Co&greu.    National  Q.  Mag.  16  (1904):  887-892.  Piuy. 

Address  by  Commander  Robert  E.  Peary  on  the  ABsembling  of  the  Eighth  Inter- 
national (Geographic  Congress  in  Washington. 

Petwrmannt  Xitteilnngen.    PetermawM  M.  50  (1904) :  275-277.  Snpaa. 

Znm  Abscblnss  des  50  Bandes  yon  Petermanns  ICitteilnngen.     Von  Prof.  Dr.  A. 
Sapan. 
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XVBOPB. 
England  and  Wales.  Ordaanoe  Sumy. 

Ordnance  Surtet  of  England  and  Wales  : — Sheets  published  by  the  Dirootoi^ 
General  of  the  Ordnance  Survey,  Southampton,  from  March  I  to  31,  1905. 

Scale  toi))rri  or  approximately  16  miles  to  1  inch  :— 
Great  Britain  and  Ireland  :— In  two  sheets.    Price  5«. 

4  miles  to  1  ineh : — 
England  and  Wales  :— Printed  in  colours,  folded   in  cover  or   flat  in   sheets. 
Sheets  (1  and  2),  8,  (5  and  6%  8,  12,  13,  14, 16,  (20  and  24),  (21  and  25),  22,  28l 
Price f  on  paper,  U.  6d,  eaeh ;  mounted  on  linen,  2f.  each. 

2  miles  to  1  ineh  :— 
Printed  in  colours,  folded  in  cover  or  flat  in  sheets,  (47  and  part  of  39X  (68  and 
part  of  7(>).    Prt'oe,  on  paper,  If.  Cd.  each;  mounted  on  linen,  2$.  each. 
30,  (40  and  48),  42,  45,  (49  and  58),  (57  and  66),  59,  60,  67.    On  paper,  1«.  eaek; 
mounted  on  linen,  U,  6d.  eaeh. 

1  inch : — 
(Third  edition),  in  outline,  13, 18,  21,  25,  93. 105,  328.    U.  each  (engraved). 
(Third  edition),  with  hills  in  brown  or  black,  92,  93,  236,  238,  239,  256.     Is.  mA 
(engraved). 

(Third  edition),  printed  in  colours,  folded  in  cover  or  flat  in  sheets,  236,  238,  239, 
256.    On  paper,  U.  each ;  mounted  on  linen.  Is.  6d.  each. 

6-ineh— County  Maps  (flrst  revision)  :— 

Brecknoekshire,  8  8.E.,  12  n.w.,  b.w.,  16  n.w.  Devonshire,  3  (n.w.  and  aw.). 
Olonoestershire,  3  s.w.,  6  n.w.,  n.e.,  7  n.w.,  16  n.e.  (16  8.e.  and  17  8.W.),  22  n.x., 
23  (N.w.  and  s.w.),  n.e.,  29  b.b.,  30  n.e.,  37  n.e.,  b.b.,  45  n.e.,  53  he.,  8.E.,  58  sjl, 

59  8.W.,  B.E.,  60    B.W.,  B.E.,  61   N.E.,  B.W.,  65    8.E.,  66    B.W.,  74    N.W.,   8.W.,    75    H.E. 

Herefordshire,  23  8.B.,  26  n.e.,  27  b.e.,  32  8.W.,  34  n.e.,  35  n.w.,  89  B.W.,  41  V.B.,  aiL, 
50  N.E.,  51  B.E.,  52  B.W.,  54  n.e.  (8.w.  and  B.E.).    Leiof'tershire,  1  B.E.,  2  8.W.,  6  H.E., 

8.E.,  8  N.W.,  10  B.E.,  11  B.W.,  46  8.E.,  48  B.W.,  50  8.W.,  8.E.,  51   N.W.,  8.W.,  52   N.S.,  8.B., 

53  N.W.,  N.E.,  54  N.w.  Lincolnshire,  103,  b.e.,  122  n.w.,  143  n.e.,  8,e.,  144  n.w.,  njl, 
B.W.,  146  N.E.,  149  N.w.  Badnorshire,  23  n.e.,  b.w.,  24  n.e.,  27  s.e.,  28  n.k^  82  N.w., 
B.w.,  33  S.E.,  35  N.W.,  86  N.w.    Somerset,  70  s.e.    Suffolk,  53  n.e.,  8.e.,  54  n.w.,  n.e, 

B.W.,  55  N.W.,  N.E.,  B.W.,  8.E.,  56  N.W.,  8.W.,  8.E.,  57  N.W.,  N.E.,  fl.W.,  B.E.,  58  N.W.,  8.W., 

S.E.,  59  8.E.,  60  N.w.  (60  N.E.  and  60o  n.w.),  60  b.k.,  61  b.e.,  62  N.w.,  n.e.,  a.w.,  S.E., 

63  N.W.,  N.E.,  8.W..  aE.,  64  n.w.,  n.e.,  b.w.,  8.E.,  65  N.w.,  N.E.,  B.W.,  8.E.,  66  N.W^ 
N.E.,  8.W.,  8.E.,  67  N.W.,  N.E.,  8.W.,  B.E.,  68  N.W.,  8.W.,  8.E.,  69  N.W.,  N.E.,  8.W.,  B.E.,  70 
N.E.,  8.E.,  71  N.W..  N.E.,  8.W.,  72  8.W.,  8.E.,  73  N.W.,  N.E  ,  B.W.,  8.E.,  74  N.W.,  N.E.,  S.W., 
8.E.,  75  N.W.,  N.E.,  B.W.,  8.E.,  76  N.W.,  8.W.,  8.K.,  77  N.W.,  N.E.,  B.W.,  78  N.W.,  N.E.,  iW., 

80  B.W.,  84  N.W.,  N.E.,  8.W.,  B.E.,  86  N.W.,  N.K.,  89  N.W.,  90  N.W.  Warwiokflhlr*,  18 
8.W.,  23  N.E.,  BE.,  49  B.w.  Worcestershire  and  ditto  (Det.  No.  6),  48  b.w.,  49  n.w., 
N.E.,  50  N.W.,  62  N.E.     U.  each. 

26-inch— County  Maps  (first  revision)  :— 

Brecknockshire,  XX.  11.  Cardiganshire,  III.  4,  6,  8,  12,  13,  14,  15;  lY.  18, 14; 
VI.  1,  2,  3,  4,  5,  6.  7,  8,  10,  11,  12,  14,  15,  16;  VII.  8,  9,  10,  12, 13,  14, 15, 16; 
Vm.  9;  (IX.  4  and  X.  1);  IX.  8, 12 ;  (X.  1  and  IX.  4) ;  X.  2,  3, 4,  5,  6,  7,  8,  9, 10, 
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li,  12:  Xt.  1,  2,  3,  4,  5,  C,  8,10,  t1,  12;  XIL  5,  9,  10.  D8¥t)ii»liir#,  IV  v.  0;  XXXL 
8;  LV.  a,  4,  6.  «,  12,  14,  16:  LVL  II,  15,  16;  LXVII.  2,  a  4,  tl,  7,  H,  UK  H,  12; 
rXVni.  1,  2,  3,  4.  5.  6,  7,8,  10,  U,  12;  LX(X.  1,5,9;  LXXXII,  0,  XCtll  15, 
1«;  (rill.  4  and  CIIU.  1).  HfrefoTdihire,  XIH.  G:  XIV,  11:  XXL  4,  12,  IG; 
XXII.  1,  5  ;  XXVriL  4;  XXIX.  1,  2,  6,  10.  14;  XXXVL  2.  li,  «,  7,  (10  and  U), 
14;  XLII.  2,  G.  Lmealnaliirfl,  ClIL  4,  8,  12:  CIV.  5,  9,  10,  14,  16;  CY.  ],  2,  3, 
4,  5.  G,  7,  8,  9,  10.  II,  12,  13,  14,  15,  IG ;  OVI.  L  2,  3,  4,  5,  7,  8,  9,  10,  11,  12,  13, 
11,  15,  16;  CXVL  16;  CXViL  6,  8,  12.  Norfolk,  XCI.  5,  6,  8,  10,  11,  12.  16; 
Xt IL  10.  14:  XCIIL  7,  8,  9,  10,  11,  13;  XCIV,  6,  7,  g,  9,  10,  12,  14.  15,  16; 
X(  V.  1,  2,  3,  4,  5,  7,  9,  10,  II,  12,  13.  14,  15,  16 ;  Xt  'Vl.  10,  13,  14 ;  CIL  8 ;  CIII. 
2,  3,  4;  OEY.  7,  K,  12;  CV.  13;  CVI.  13;  CK.  2.  Ridnoriliire,  XIV,  2,  G,  10. 
8«>merwt,  VL  7.  Suffolk,  V.  16;  VL  14;  VII.  9,  10,  13;  XXV.  2;  XX VOL  11. 
Wmnrtokilklrt,  XXII.  2.  15;  XXVL  10;  XXVIIL  I,  4,  5,  7,  S,  9,  11,  12; 
XXIX.  1,  5,  9:  XXSI.  tj,  10,  11  ;  XLIII.  9,  Id.  Womsteriliire,  XXVt  2,5: 
XXXII.  2,  3,  6,  9,  10,  14,  15;  XXXIX.  2,  3,  IG;  XLVI.  4,  8,  12,  IG;  lAlL  4. 
Yorkihire  (Firet  Reyiaiun  of  1891  Survey),  CCLXXXVIIL  7,  11,  12.  3<».  eacL 
(K.  StiiH/onl,  Ltnidmi  Agent.) 


England  and  WdM. 

1-iacli  map  (New  Series),    Colour  printod, 
Alresford,  300 ;  Fftrehftin,  316,     Drift  edition ». 


Geological  Siir?«7. 


li,  Gi,  each. 


fi-inoli  9«pi.     Uncoloured. 

Glamorgan  I  24  H.w.,  n.k„  s.w.,  8.E.,  25  H,w.|  ».e.,  b.w,,  b.f., 
N.K.  and  33  K.wJ.     1«.  &j,  ^dtfjb. 
(  E.  Stun/ord^  London  Ag^nt.) 


t  N.w,  S.W.,  S.E.,  (83a 


Icol%ad.  Tkoroddien. 

Die  13ruchUnien  lalanda  von  Th,  Thoroddacn.  Scale  1  :  2,300,000  or  363  Btat. 
luilns  to  an  inoli.  Fet'ftfmann*  QeographUck*^  Mitteilun^f^n,  Ja1irg;ang  1905, 
Tflfel  6.     rtotha:  Jnatuj  Perthes,  1905,     P«#*nl<f(J  btf  tfte  rubthlter. 

tfaoodonia.  Etimer. 

Karte  der  chrUlUchon  Schulen  iu  Mocedouien,     Nebat  ©rliiuterndera  Ti»xt  *'  Die 
c!hrl«tUclicn  Suhtjlen  in  Maeodonien.^*     ^oale  1  :  400,000  or  6  3  niAt.  milea  to  an 
inch.     Berlin     Dittrioh  Reimer  (Ernst  Vobaou),  1905,     Friee  Gm. 
An  outlino  map  of  Jlaoedonta,  flhowln^   by  coloured  symbols,  Greok.  Bulgarian, 
Htimanian,  and  SerTiem  sebools,  Greek  cbiircheB  &,ud  monasterieH,  and  otber  informa- 
tion and  BtatifltiL*«  of  a  kindred  nature.     This  map  is  accompanied  by  twelve  pai^^ea  of 
lotterprewi. 

Bnistan  Smpiro.  Kovenki 

Map  of  the  Hnssiau   Empire  and  Neiglilxiuring  t\juntriet.      By  Liout.-Gpueral 
E.    KuTerskt,      Hcnle   1 :  8,400.000  or  132  6  slat,  railea   to  an  inch.      4  aheeta. 
8t  Petersburg  :  Miniitry  of  Ways  and  t'emmumcAliaiis,  1904,     [la  BuBalan.] 
This  map  includcB,  not  only  the  RuBsian  Empire,  bat  the  g^reater  part  of  Europe, 
and  the  whole  of  Northern  and  Central  Aaia.     ft  ij^ivea  travellers'  routes,  railway*', 
principal  roads,  telegraphs,  steamer  liue«,  besides  information  ooocerning^  the  pby^icul 
oharaoteristics  of  the  et>tuitry.     There  is  no  hill  work ;  but  even  without  this,  owin^ 
to  the  numerous  lines  of  one  kind  and  another,  the  map  has  a  aomowhat  confused 
appearance  in  aom©  parts.     However,  ran  eh  information  can  bo  obtained  from  it  by 
a  I'areful  and  c1o»b  inflpection.     Coplona  notea  are  given  at  the  side  and  btfttim  of 
the  map,  but  theae  are,  of  oonrae,  in  Enssian, 

flwittorland.  Knmmerlf, 

Carte  Gi'nerale  da  la  Suisse,  Par  H.  Kummerly.  Scale  1 :  400,000  or  63  stat. 
miles  to  an  inch,  \Vith  ludei.  Bern  :  H.  Knmmorly  &  Frey  and  A.  Franeke, 
[1904]. 

A  well-drawn  jreneral  map  of  Switzerland  and  parts  of  the  adjacent  oountriea, 
artistieailly  printed  iu  c* flours.  The  relief  is  shown  by  «haiing  and  oblique  illumina- 
tion, and  un  the  wboli^  the  eflfect  is  graphic  and  good  ;  hut  in  »f>me  iustanoee,  as 
is  often  the  on»e  with  thifl  style,  unless  it  is  combined  with  contours,  the  proper 
relation  between  the  sloijes  is  hardly  indicated,  the  darker  slepeB  appearing  atteper 
thftu  they  really  areowiupf  to  tlie  deeper  shade.  However,  the  treueral  result  ia  most 
■fttiafaotory,  and  the  map  is  welt  brou^'ht  up  to  date,  ai  is  evidenced,  amongst  other 
thinga,  by  the  Btmplon  tnnnel  being  shown. 
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Bwltserland. 

KarteoBkizze  der  Flmnentwioklong  im  Berner  Jura.  Yon  Dr.  F.  Kacbaealr. 
Scale  1 :  200,000  or  31  gtat.  inileB^  to  an  inoh.— Geologisohe  Profile  ana  den 
Berner  Jura.  Von  Dr.  F.  Macba*ek.  Peter mantu  Geogravhiaehe  MiUeilumgeu^ 
Ergdnznogsheft  No.  150.  Tafelii  I  n.  2.  Ootha :  Justus  Perthea,  1905.  PrtaaUtd 
by  the  PubliBher, 


Asia.  Military  Topographieal  Dept,  8t.  Peterttaif. 

Map  of  the  Southern  Frontier  Begions  of  Asiatic  Russia.  Scale  1 :  1,168,031  or 
18-4  stat.  miles  to  nn  inch.  Sheets  (new  editions) :  XIV.,  Urga;  XXIL,  Lancban. 
St  Petersburg :  Military  Topographical  Department,  1903.    [In  Buasian.] 

China.  StaafvL 

A  large-scale  map  of  the  Peking  Syndicate  Railway,  showing  the  density  of 
population  along  the  route.  Scale  1 :  411,840  or  6'5  stat.  miles  to  an  inch. 
London  :  Edward  Stanford,  1905. 

Manohnria.  Topographical  Seotion,  Oeaeral  laC 

Map  of  the  Country  North  of  T'ieh-ling,  to  illustrate  the  Campaign  in  Manchuria 
(provisioual  issue  without  hills).     Scale  1 :  420,000  or  67  stat.  miles  to  an  inch. 
London :  Topographical  Section,  General   Staff,  War  Office,  1905.      Price  2a 
Presented  by  the  THrtetor  of  Military  Operatioru. 
This  map  is  a  continuation  northwards  of  that  showing  the  country  round  Mukden, 
and  includes  Kirin.     It  is  enlarged  from  the   Russian  Staff  Map  on  the  aoale  of 
1  :  840,000,  with  additions  from  the  1 :  1,680,000  map  of  the  same  departmeot. 

AFBIGA. 

Africa.  Topographical  Section,  Ctoneral  flIaC 

Map  of  Africa.  Scale  1  :  250,000  or  3  9  stat.  miles  to  an  inch.  Sheets :  Lagvw, 
73-C,  73-D,  73-G :  Northern  Nigeria,  74.A,  74-B.  74-C.  74-D;  Southern  Nigeria. 
73-H,  73-L,  73-P,  74-E,  74-F,  74-G.  London :  Topographical  Section^  General 
Staff,  War  Office,  1905.  Priee  It.  6d.  each  fheei  Prei&nted  by  the  Director  tf 
Military  Operation. 

Egypt.  Topographical  Sootion,  &enonl  Stall 

Map  of  Egypt.  Scale  1 :  2,000,000  or  31*5  stat.  miles  to  an  inch.  London: 
Topographical  Section,  General  Staff,  War  Office,  1905.  Price  4«.  6d,  Prefenied 
by  tlie  Director  of  Military  Operation*. 

Eritrea.  Institnto  Oeograiioo  Militare,  Tlerenet. 

Carta  della  Colonia  Eritrea.  Soale  1:  100,000  or  1*6  stat.  mile  to  an  inch. 
Sheets:  14,  Gruta;  21,  Zula;  21  5/s,  Har6na;  28,  Buia :  28  5«t,  Samoti;  34, 
Endgli.    Florence :  Instituto  Geografico  Mil i tare.     Price  1.5  lire  each  theei, 

German  South- West  Afriea.  Woensr. 

Karte  des  Gel'andcs  zwiechen  Rehoboth  nnd  Gibeon  sowie  der  Heliographenlinie 
Windhuk-Gibeon,  konstruiert  und  gezelchnet  von  Oberleutnant  Woemer.     Scale 
1 :  200,000  or  4*2  stat.  miles  to  an  inch  —Karte  der  Heliographenlinie  Karibib- 
Outjo  sowie  der  Wege  zwischen  Etiro  und  Outjo,  konstruiert  und  gezelofanet  too 
Oberleutnant  Woerner.    8cale  1 :  200,000  or  4*2  stat  miles  to  an  inch.    Mitteilungem 
au»  den  deuttchen  Sohutztjebieieny  Band   xvl.,  Karten   3  u.   4.      Berlin:    E.   S. 
Mittler  u.  Sohn,  1903. 
These  are  good  specimens  of  route  traverses.    All  survey  points  and  heliognph 
stations  are  marked,  and  the  lines  connecting  the  latter  are  indicated  by  a  broken 
black  line.     Many  useful  notes  appear  on  the  map  concerning  the  character  of  the 
country,  water-supply,  animal  life,  etc.    The  relief  is  shown  by  horizontal  form  lines 
in  brown.    No  latitudes  or  longitudes  are  given  on  the  maps. 

Tunis.  Service  Geographiqne  da  rArmee*  Fftiii. 

Carte  rie  la  Tunisie.  Scale  1:  100«000  or  1*6  stat.  mile  to  an  inoh.  Sheeta: 
LIV.,  Sidi  All  Ben  Aoun  ;  LVI.,  El  Aguareb.  Paris  :  Service  Geograpbiqne  de 
rArme'e,  [1905].    Price  1.20  fr.  each  $heet. 

Zambezi  River.  Staated. 

River  Zambezi  from  Zumbo  to  the  Victoria  Falls.     Scale  1 :  250,000  or  S-S  atat. 
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milea  to  an  inch.    3  shei^ta.    London  :  Edward  9t&nford,     Presented  btf  ihe  BrUuk 

South  Africa  Company. 

The  river  ib  Bhnwn  m  bin*?,  with  namea  and  notes  coneeroin^  breadth,  navigability, 
rapid«,  etc.,  from  Major  GibbonB,  in  black.  The  map  la  evidently  only  proviaioaal,  and 
the  river  in  Hlmwo  aa  about  tlip  §am6  breadth  thronghout  tlie  whola  nf  the  course,  no 
narrowitig  in  at  the  gorgee  and  mpida  being  indicated.  In  some  redpeot«  it  dl0erB 
from  the  survey  made  by  Major  Gibbons  from  September  to  Deoemlir,  1890,  No 
eoundiDgB  are  giTen,  and  no  infurnaatioii  aa  to  the  average  depth  of  water  at  different 
B6asc>oi. 

AMlfilOA. 

Cftnida.  SiLTTeyor-Qeooral  of  C^nftda. 

Sectional  Slap  *>f  Can sida.  Scale  1 :  190,080  or  3  stat.  mitea  to  an  inch.  Batllefor^l 
Shec^t  m\  West  ot  Third  Meridian,  revised  to  September  28,  \mi:  Klbaton 
CrfU'k  Sheet  (70),  West  of  Fourth  Meridian,  reviaed  to  October  17,  1904;  Rooky 
Mountain  Hotiae  Sheet  (85),  West  of  Fifth  Meridian,  revised  to  Oetober  17,  1904. 
Ottawa:  Hurveyor-Genernri  Oflfio<',  1904*  Pre$enied  bff  lAtf  SMrvetfor-General  of 
Cattttda. 


0UZEM., 


World. 


JoliniteB. 


Johnstone*  Commercial  and  Library  Chart  of  the  World  on  Merca tor's  Frojecttoii, 

from  the  laCest  and  beat  authoritiea,  oontaiuing  the   position  of  every  plaoo  of 

commercial    importance*  nhowinj?  tlie  prim  ipal  Ocean  Curreiita   and   the  Chief 

St»*am8hip  Routea.    4  aheets.     E^liiiburpjti  and  London:    W,  it  A.  K.  JohnBti7D» 

[1905].    Price  ^mounted  on  rolhr»  und  pami*hed^  £,'i  Bir.     Prenenttd  by  the  Publisher. 

JohiiNtoiiB*  Commercial  and    Libniry  Ch^rt  of  the  World  is  well  known,  having 

alrearly  paa^ed  through  several  editiona.     It  hat  been  again   revised   i\ud   brimght 

up  Ut  ilftte.     All  important  correctioui  appear  to  have  been  made,  and  the  map^  or 

chart  fia  thu  pubUfihers  uhooae  to  oall  it,  will  doubtlesft  ha  of  great  service  in  offlcea 

and  ommercinl  eatablishmonta.    It  can  be  obtained  in  four  ttheeta,  or  mounted  oa 

rollem  and  VBrnislied. 


World.  JoliMitnn, 

The  Royal  Aila«  of  Modem  Geography  exhibiting,  In  a  series  of  entirely  original 
and  authentic  maps,  the  present  oondition  of  Geographical  Diaoovory  and  HeBoarch 
in  the  aeveral  Conntrie«»,  Empiree,  and  States  of  the  World,  By  the  late  Alexander 
Keith  Johnaton,  with  additions  and  correctioos  to  the  present  date  by  Q.  H. 
Johnaton.  New  Edition.  Edinburgh  and  London:  W.  &  A.  K.  Jolinflton,  1905. 
Price  £6  fj^.     PreMented  btf  the  PuhUtUrt. 

Although  the  title-page  and  preface  of  tbia  edition  bear  the  date  190r»,  and  in  the 
latter  it  m  stated  that  tbo  atlas  has  been  "  brought  thoroughly  up  to  date/*  it  is  in 
many  respects  cotiaiderably  behind  the  times. 

It  is  true  that  in  the  lower  left-hand  eorner  of  the  mapa  different  datea  appear.  In 
small  tigures,  oontradictint,'  the  title-page  and  preface,  but  tliese  aro  almost  *^erhiin  to  be 
overlooked,  and  naturally  it  will  be  suppoaed  that  the  atln^  has  i>een  brought  up  to 
the  present  year  as  stated.  In  the  map  of  the  North  Polar  Regions  (frtintiapieoe),  there 
ia  no  indication  of  the  important  disco veriea  and  explorations  of  Captain  O.  Sverdriip 
to  the  north- west  of  Jones  sound,  and  the  same  serious  omissioa  ia  noticeable  on  tbe 
map  of  North  America.  On  map  No.  40,  Africa,  tho  boundary  between  Nortliem 
Nigeria  afid  Freiioh  Sudan  is  wrongly  laid  down.  Maps  51  and  55  both  show  Panama 
aa  alin  forming  part  of  the  Republic  of  Colombia,  while  on  the  latter  the  new  Ix^undary 
betwfcn  the  northern  part  of  Bijlivia  and  Hraiil,  according  to  the  trcsty  of  1903,  ia  not 
shown.  These  are  defecta  that  atrike  the  oye  at  a  glance,  but  other  iaatancea  might  be 
quoted,  all  tending  to  sbow  that  the  atlas  needs  moat  thoroughly  revising.  For  example, 
on  the  map  of  Swltzer land,  there  is  no  indication  of  the  8imploii  tunneU  or  of  the  railway 
extension  to  its  entmncea.  On  many  of  the  maps,  such  aa  Aala  and  Northern  India,  the 
represen  ration  of  the  mountain  systems  and  general  relief  is  very  imperfect,  doitbtlesB 
owing  partly  to  the  fact  that  the  plates  are  much  worn,  having  b&en  subjected  to  many 
oorrectiona  and  alterations.  Notwithstanding  all  tho  interest  that  has  lately  been 
abown  in  the  Antarctic  Regions,  and  the  freah  diacoverlea  that  have  resulted  from  the 
numeroiis  recent  expeditions,  there  is  no  South  Polar  map.  It  m  clear  that  if  this  atlas 
is  to  maintain  the  leading  po^^itlon  It  has  held  in  the  post  in  tho  geographical  world, 
it  must  lie  thorongldy  overhauled,  and  where  necesaary,  new  m&pa  added.  It  would 
alao  be  well,  la  a  future  edition,  ttj  add  a  few  physical  maps. 
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World.  8t.  Martiii  aad  tehnte. 

Atlas  Univereel  do  G^grapliie.  Commence  par  M.  Yhrien  de  St.  Martin  et 
continue  par  F.  Sohrader.  Sheet  46.  Asie  Minenre  et  Caaoaaia  Scale 
1  :  5,000,000  or  79*9  ttat  milee  to  an  inch.  Paris:  Haohette  et  Cie.  Priee  2fr. 
Presented  hy  ike  PMifhera, 

This  sheet  forms  part  of  a  general  map  of  Asia  in  ten  sheets,  of  which  two  oUmb 
have  been  previoasly  issued.  It  includes  Asia  Minor,  the  Oauoaaus,  Syiia,  AxmflBis, 
and  Persia  as  far  north  as  Ispahan.  A  list  of  authorities  is  given  on  a  eeparmte  shesi, 
and  this  is  fairly  ezbaustiTe  up  to  the  date  of  compilation,  although  a  ooosi ' 
amount  of  fresh  cartographical  material  has  recently  been  obtained,  whioli  will  i 
tate  considerable  revision  in  another  edition  of  the  sheet. 

World. 

Neue,  neunte  Lieferungs-Ausgabe  von  Stielers  Hand-Atlss.  100  Fartffn  in 
Kupferstich,  herausgegeben  von  Justus  Perthes'  Geographischer  Anstalt  m  Gotiii» 
43  und  44  Lieferung.    Gotha :  Justus  Perthes,  1905.    Price  60  pfg,  Midk  pari. 

These  parts  contain  plates :  No.  55,  general  map  of  Asia,  on  the  soale  of  1  :  30,000,001, 
by  H.  Habenicht;  Nos.  69  and  70,  map  of  Africa,  on  the  scale  of  1  :  7,500,000,  sheet  1, 
West  Sahara,  by  B.  Domann ;  sheet  2,  East  Sahara,  by  G.  Barich ;  Na  94,  general  mp 
of  South  America,  on  the  ticale  of  1  :  25,000,000,  by  H.  Habenicht. 

OHA&TS. 

Admiralty  Charts.  Hydrographie  Department,  Atalzalty. 

Charts  and  Plans  publishe<l  by  the  Hydrographie  Department,  Admiralty,  during 
January  and  February,  1905.  Preeented  by  the  Hydrographie  Departmunt, 
Admiralty. 

No.  InohM. 

2()7G  m  =  4-2     Scotland,  north  coast:— Loch  Eriboll    2i.  6d. 
3460  m  =  2*9     Germany.    Jade  river : — Wilhelmshaven.     U,Sd, 

180  m  =  7-2     Sicily  :— Taormina  road.     U.  6d. 
3473  m  =  1  '8     West  Indies.     Cuba,  south    coast : — Santa  Omz    del   Bur  and 
approaches.    2i.  6d. 

146  m  '■=  30     Africa,  west  coast :— Niger  river  (Nun  entrance).     It.  Od. 
3478  m  =  2-9     Africa,  west  coast.    Niger  river  mouth :— Brass  river.       1#,  Qd. 
3476  m  =  1*5     Bay  of  Bengal  :—Naaf  river.    U.  6d. 

3475  m  =(qa|  Philippine  islands.     Luzon,  south-east  coast  :—Matnofir  bay  and 

13  wj       Tiklin  strait.    Port  Gubat.    1».  6d. 
1764  m  =  15*0   China,  east  coast : — Amoy,  inner  harbour.    2i.  6d. 

994  m  r  {^.q!  Japan.    Nipon,  south  coast  :~Yeboshi  bana  to  Anorl  laki,  indnd- 

^      '       ing  Gokdsho  ko  and  Hamashima  ko,  Hasama  ura.     2s.  Gd, 
3472  m  =  4*5     Japan,  inland  sea : —Ujino  ko.    U,  Gd. 
2401  Sea  of  Marmara.     Plan  added:— Beikos  Umur  and   Bayukddr^ 

bays. 
2074  Mediterranean  sea.    Cyprus.     New  plan : — Eyn-nia. 

485  West  Indies.    Cuba.    New  plan : — Port  Escoudido. 

2772  Eastern  Archipelago.      Anchorages  in  Gillolo.     Plan  added:— 

Loloda  bay. 
1394  China  sea.    New  plan  :— Entrance  to  Kuantan  river. 

2467  New  Guinea.    Plans  and  anchorages  on  the  north  ooaat.    New 

plans : — Jamna  road.    Anus  anchorage. 
1510  Pacific  ocean.    Sandwich  islands.    Plan  added : — ^Hanapepe  bay. 

(/.  D.  Potter,  Agent.) 

Charts  Oanaelled 
IVo  Ganoelled  by  - 

2076    Loch  Eriboll.  {""'^^cftiboll ^^ 

180    Taora,mabay.  {^''j;^.,  ^.a ;       ,«, 


1198  Btikos  Umur  and  Bu- 
yukder^  bays.  Plan  on  this 
chart. 


Same  plan  added  to      .     .     ,     .     ,     ^      ^     aioi 
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If  o.  Cancelled  by  No. 

New  pUui. 

Niger  riyer  (Nan  entrance) 146 

New  plan. 

Brass  river 8478 


146    Monthi  of  the  Kwara  or 
Niger  riyer.    Bran  riyer. 


1764    Amoy,  inner  harbonr.     pZ^o^inner  harbour 1764 

994    MoraandGo^harbonrgl^^^g^il^^t^^^^.^. 994 

1510    Honolnln  harbonr.  Planj 
dnthisohart  / 

(/.  D.  PoUer,  AgmL) 

Ohmrtf  that  have  reeelyed  Important  Oorreetioni. 

Index  charts.  A  to  Y  (omitting  R).  No.  1686,  England,  west  coast :— Padstow 
bay.  2704,  Ireland,  west  coast : — Blaoksod  bay.  1773,  Ireland :— Queenstown  and 
port  of  Ck)rk.  2251,  Baltic  sea.  Sheet  II.:— Kalmar  sound,  etc.  2728,  Spain, 
north  coast: — Bidassoa  river  to  Cape  Peiias.  1053,  Spain,  north-west  coast: — 
Gape  Pefias  to  Pontevedra  bay.  689,  Spain :— Gibraltar  harbour.  366,  Cape 
Verde  islands.  565,  Iceland,  western  portion.  321,  North  America: — Lake 
Superior.  1148,  West  Indies,  Leeward  islands: — Ponce  harbour.  2463, 
Alaska : — Port  Mc Arthur  to  Windham  bay.  2462,  Alaska : — Windham  bay  to  Icy 
cape.  2461,  Madagascar : — Nosi  Yao  to  Purdy  sand.  2871,  Madagascar  :~No6i 
Be,  southern  anchorages.  492,  India,  west  coast : — Aguada  to  St.  George  islands. 
821,  Bay  of  Bengal :— Elephant  point  to  Chedilba  strait.  823,  Bay  of  Bengal : — 
Koronge  island  to  White  point.  824,  Bay  of  Bengal : — White  point  to  Mergui. 
933,  Eastern  archipelago  :~Batavia  roads.  2578,  Philippines :— Eastern  part  of 
the  Sulu  sea.  1262,  China,  south  coast : — Hongkong  to  gulf  of  Liau-tnng.  1199, 
China,  east  coast:— Kne  shan  islands  to  the  Yang-tse  Kiaog.  1602,  China, 
east  coast: — Approaches  to  the  Yangtse  Kiang.  1236,  China,  north  coast: — 
Approaches  to  Port  Arthur,  etc.  2412,  Japan : — Amoy  to  Nagasaki.  858,  Japan  :^ 
The  western  coasts  of  Kiusiu  and  Nipon.  3254,  Australia,  north  coast : — Norman 
river  entrance.  2747,  Australia,  eouth  coast: — Entrance  to  Port  Phillip,  etc. 
1069,  Australia,  east  coast: — Port  Jackson.  1022,  Pacific  ocean,  islands  and 
anchorages  in. 
(/.  D.  PotUr,  Agent,) 

Chile.  Ohilian  Hydrographie  Office. 

Chilian  Hydrographie  Chart,  No.  99,  Tierra  del  Fuego — Puertos  en  la  parte 
occidental  del  canal  Beagle.  Yalparaiso :  Oficina  Hidrografica,  Marine  de  Chile, 
1904.     Pretented  by  the  Chilian  Hydrographie  OffiM. 

North  Atlantic  and  Xediterranoan.  Xeteorologioal  Office. 

Pilot  Chart  of  the  North  Atlantic  and  Mediterranean  for  April,  1905.  London : 
Meteorological  Office,  1905.    Prtee  6d.    Presented  by  the  Meteorological  Ofioe. 

North  Atlantic.  U.S.  Hydrographie  Office. 

Pilot  Chart  of  the  North  Atlantic  for  March  and  April,  1905.  Washington: 
United  States  Hydrographie  Office,  1905.  Presented  by  the  U.8.  Hydrographie 
Office. 

North  Faciilo.  V.B.  Hydrographie  Office. 

Pilot  Chart  of  the  North  Pacific  Ocean  for  April,  1905.  Washington :  United 
States  Hydrographie  Offioe,  1905.    Presented  by  the  U,8.  Hydrographie  Offloe. 

Bnssian  Charts.  Chief  Hydrographie  Dcpt.,  St  PctcrBbnrg. 

No.  Arctic  Ocean. 

650  Plan  of  Indigskaya  bay  and  kidiga  river.    Scale  1*8  stat.  mile  to  an  inch. 

1904. 

651  Chart  of  the  north-west  coast  of  Liamohina  bay  (Yaigaoh  Island).    Scale 

1000  feet  to  an  inch.    1904. 

Black  Sea. 
620    Chart  of  the  north-east  coast  of  the  Black  sea,  from  Psezuape  river  to  Sukhum 

Kale.     Scale  23  stat.  miles  to  an  inch.     1904. 
G47    Plan  of  roadstead  at  Mezumta  river.    Scale  2800  feet  to  an  inch.    1904. 
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No.  ^ortJ^  PaeiJU  Oeean. 

284    Plans  of  anchorages  on  the  west  side  of  Saghalin  island.     1905. 
PreunU^  hy  the  Chi*f  Hydnxfrapkic  Departm^fU,  MinUtry  of  MtEwimm^  8L 


World.  U.S. 

Chart  of  the  World  on  Meroator^s  ProjeetioD,  showing  tabnuurina  nntilni 
conncotions,  and  also  tracks  for  foil-powered  steam  Tesaels.  Wmshiogton:  U.flL 
Hydrographic  Office.  Supplement  to  the  Naiitmal  Qeograpkio  Magmam§  9m 
Febmary,  1905. 

This  chart  appears  as  a  supplement  to  the  Naiiomil  Geograpkio  Mamdm  %m 
Fcbmary  last.     It  is  a  new  edition  of  that  noticed  in  the  OtcirajpiUeal  AmmA  ht 

Augnst,  1902.    The  tracks  of  full-powered  steam  Teasels,  with  the  distanoen,  an 

in  blue,  and  the  telegraph  cables  in  rod.    Tables  of  distances  between  ports  ars  ski 
given. 

PHOTOeBAPn. 

Cnllinan  Diamond.  HshS. 

Twelve  photographs  of  the  Gullinan  Diamocd,  3024}  carats  weighty  the  largest  is 
the  world,  and  of  a  smaller  diamond  weighing  834  carats  found  in  the  Vernier 
mine,  Transvaal,  taken  by  R.  H.  V.  Melvill,  Eaq.  PresMitod  hy  E.  U,  V.  Mdt^ 
Ktq. 

Vegetation  Types.  Karston  and  SeWMk. 

Vegetationsbildcr,  herauHgegeben  von  Dr.  O.  Karsten  and  Dr.  H.  Schenek. 
Zweite  Rcihe,  Heft  8.  Vegetation stypen  aus  der  Eolonie  Eritrea.  Von  Prof.  Dr. 
O.  Schweinfurth.  Der  Text  nach  den  Aufzeichnungen  Q.  Scbweinfiirth's  bear- 
bcitet  von  Dr.  Lndwig  Diets.     Jena :  Gustav  Fischer,  1905. 

West  Africa.  SsdSk. 

Fifly-four  photograph h  of  Sierra  Loone  and  French  Guinea,  taken  by  Ganon  F.  G. 
Smith,  M.A.    Preiented  by  Canon  F.  C.  Smith,  M,A, 

Canon  Smith  has  had  special  opportunity  for  photographing  in  the  interior  of  Biein 
Leone  and  adjacent  regions.  The  photographs  of  natives  and  dances  of  the  **  BaBda." 
or  devil  women,  are  specially  interesting. 

Sierra  Leone: — (1)  Freetown;  (2)  The  railway  station,  Freetown;  (8)  Hainstiw^ 
Freetown  ;  (4)  The  lighthouse,  Freetown ;  (5)  The  cathedral,  Freetown ;  (6)  Fne> 
town,  showing  St.  George's  cathedral ;  (7)  Typical  street  scene,  Freetown ;  (8)  Ths 
hills  behind  Freetown ;  (9)  The  Atlantic  breaking  on  the  shore  near  Fieetown ;  HO) 
Looking  from  the  sea  into  Freetown  harbour ;  (11)  A  view  at  Kent;  (12  and  18)  The 
hills  of  Kent;  (14)  The  Sulima  river  at  Bandajuma;  (15)  A  chief  at  Bandajoma;  (16) 
Palms,  Great  Skarcies  river;  (17)  A  young  cotton  tree;  (18)  A  typioal  village;  (19) 
A  hedge  of  cactuH,  Banana  islands ;  (20  and  21)  *'  Buodu,*'  or  devil  women  ;  (22)  Devil 
women  dancing ;  (23  and  24)  Mano ;  (25)  Group  of  children,  Mano ;  (2G>  The  river  at 
Mano;  (27)  Tvpical  village  scone,'  Mano;  (28  and  29)  A  typical  sailing^  canoe;  (SO) 
Some  of  Mrs.  F.  0.  Smith's  admirers;  (31)  Being  carried  by  hammock  in  the  bosk; 
(32)  Mrs.  F.  G.  Smith  and  a  Mendi  chieftess ;  (33)  Tyrioal  village  showing  fhunewoik 
of  house ;  (M)  Landins^-plaee,  Banana  islands ;  (35)  Grossing  a  river ;  (36)  Madaa 
Yoke,  a  celebrated  native  queen  ;  (37)  The  retinue  of  Ma<lam  Toko ;  (88)  A  woman 
making  thread ;  (.30)  Mrs.  F.  G.  Smith  and  the  queen  of  the  district ;  (40)  Avenue  in 
Bishop's  court.  French  Guinea :— (41)  Kapparroo;  (42)  Konakry;  (43)  Gonstrocting 
the  new  railway  station  at  Konakry;  (44-46)  The  Rio  Pongo;  (47)  Sunriae  at  the 
mouth  of  the  Kio  Pongo;  (48  and  49)  A  hunting  party;  (50  and  51)  Dnbreka; 
(52  11  nd  53)  Isles  de  Los;  (54)  A  tornado.  Isles  de  Los. 


N.B.— It  would  greatly  add  to  the  value  of  the  oolleotion  of  Photo- 
graphs which  has  been  established  in  the  Map  Boomg  if  all  the  Fellowo 
of  the  Society  who  have  taken  photographs  during  their  travola,  'would 
forward  copies  of  them  to  the  Map  Curator,  by  whom  thaj  wUl  to 
acknowledged.  Should  the  donor  have  purchased  the  photograpto»  It 
will  be  usefU  for  refdrenoe  If  the  name  of  the  photograph«r  ^^^  hla 
address  are  given. 
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THE  PROBLEM  OF  THE  UPPER  YANG-TZE  PROVINCES  AND 
THEIR  COMMUNICATIONS.* 

By  Lieut-Oolonel  O.  O.  MANIFOLD,  I.M.S. 
In  an  address  which  I  had  the  honoar  of  delivering  before  the  Fellows 
of  this  Society  eighteen  months  ago,  I  dealt  with  jonrneys  of  explora- 
tion made  to  the  upper  Yang-tze  provinces  in  1900  and  1901-2,  in 
which  we  started  in  the  ooe  instance  from  Burma,  and  examined  the 
approaches  into  Se-ohuan  from  its  western  side,  and  in  the  other, 
coming  down  from  the  Yellow  river,  we  examined  the  watershed 
between  the  upper  waters  of  the  Han  river  and  the  Se-ohnan  basin. 

Se-chnan  is  not  only  the  largest,  but  is  the  most  wealthy  of  all  the 
eighteen  provinces  of  China.  It  has  a  total  area  of  181,000  square 
miles,  of  which  80,000  square  miles,  comprising  the  eastern  and  central 
portions,  are  occapied  by  the  Red  Basin  formation,  which  supports  a 
population  of  nearly  fifty  millions,  the  Chinese  census  giving  even  a 
higher  figure. 

To-night  I  propose  to  deal  briefly  with  a  journey  made  during  the 
past  year  of  1904,  in  which  the  approaches  from  the  lower  Yang-tze 
provinces  or  eastern  side  of  Se-chuan  were  examined,  together  with 
a  large  portion  of  the  Han  river  valley  and  the  watershed  country 
between  the  latter  and  the  eastern  Se-chuan  basin,  a  region  about 
which  little  has  hitherto  been  known  to  Europeans,  and  which,  together 
with  much  of  the  country  to  the  north  and  south  of  the  Yang-tze,  above 
Ichang,  was  for  the  first  time  accurately  mapped.  The  importance  of 
these  regions  lies  in  the  fact  that  they  might  possibly  afford  a  route  by 
which  the  problem  of  opening  up  proper  communications  between  the 
rich  province  of  Se-chuan  and  the  outer  world  might  be  solved. 


*  Read  at  the  Boyal  Geographical  Society,  April  10, 1905.    Map,  p.  700. 
No.  VI.— June,  1905.]  2  b 
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THE  PROBLEM  OF  THE  UPPER  YAN6-TZE  PROVINCES  AND 
THEIR  COMMUNICATIONS.* 

By  Lieut-Oolonel  O.  O.  MANIFOLD,  I.M.S. 
In  an  address  which  I  had  the  honoar  of  delivering  before  the  Fellows 
of  this  Society  eighteen  months  ago,  I  dealt  with  jonrneys  of  explora- 
tion made  to  the  upper  Yang-tze  provinces  in  1900  and  1901-2,  in 
which  we  started  in  the  one  instance  from  Burma,  and  examined  the 
approaches  into  Se-ohuan  from  its  western  side,  and  in  the  other, 
coming  down  from  the  Yellow  river,  we  examined  the  watershed 
between  the  upper  waters  of  the  Han  river  and  the  Se-ohuan  basin. 

Se-chuan  is  not  only  the  largest,  but  is  the  most  wealthy  of  all  the 
eighteen  provinces  of  China.  It  has  a  total  area  of  181,000  square 
miles,  of  which  80,000  square  miles,  comprising  the  eastern  and  central 
portions,  are  occupied  by  the  Red  Basin  formation,  which  supports  a 
population  of  nearly  fifty  millions,  the  Chinese  census  giving  even  a 
higher  figure. 

To-night  I  propose  to  deal  briefly  with  a  journey  made  during  the 
past  year  of  1904,  in  which  the  approaches  from  the  lower  Yang-tze 
provinces  or  eastern  side  of  Se-chuan  were  examined,  together  with 
a  large  portion  of  the  Han  river  valley  and  the  watershed  country 
between  the  latter  and  the  eastern  Se-chuan  basin,  a  region  about 
which  little  has  hitherto  been  known  to  Europeans,  and  which,  together 
with  much  of  the  country  to  the  north  and  south  of  the  Yang-tze,  above 
Ichang,  was  for  the  first  time  accurately  mapped.  The  importance  of 
these  regions  lies  in  the  fact  that  they  might  possibly  afford  a  route  by 
which  the  problem  of  opening  up  proper  communications  between  the 
rich  province  of  Se-chuan  and  the  outer  world  might  be  solved. 


*  Read  at  the  Boyal  Geographical  Society,  April  10, 1905.    Map^  p.  700. 
No.  VI.— June,  1905.]  2  & 
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The  only  meanB  of  oommniiicatioii  which  at  prcsent  exist  are  thon 
afforded  by  the  Tang-tze  river,  which  nnfortiiiiatelj,  at  lolumg,  1000 
miles  from  the  ocean,  and  whilst  still  some  hmidreds  of  miles  short  of  the 
principal  Se-chnan  ports,  ceases  to  be  the  fine  waterway  for  oommerce 
it  has  np  to  this  point  proved. 

Above  Ichang  the  river  becomes  wholly  nnsnited  to  steam  naTigation 
for  the  purposes  of  trade,  and,  imder  the  existing  limitationfl  of  steam 
power,  it  is  nnlikely  that  it  will  ever  become  a  through  channel  of 
communication  for  steamships  other  than  gnnboats  at  fitfiil  intervals. 
Merchandise  at  present  can  only  reaoh  Se-ehnan  afler  a  protracted 
and  perilous  jonmej  in  jnnks,  which  often  covers  monthsy  and  in 
some  seasons  cannot  be  nndertaken  at  all.  The  waterway  fiuling  as 
a  means  of  communication,  attention  has  natorally  been  tamed  to  the 
facilities  which  a  railway  wonld  afford  in  linking  np  this  rich  and 
popnlons  province  of  Se-chnan  with  an  ocean  port,  or  a  river  port 
accessible  to  steamships. 

The  province  of  Tnnnan  and  its  approaches,  throogh  which  con- 
nection might  be  made  from  the  Indian  ocean  or  golf  of  Tong-king  to 
Se-chnan,  has  been  most  carefnlly  mapped  and  reported  on  by  British 
and  by  French  explorers,  and,  thanks  largely  to  the  surveys  of  Major 
H.  R.  Davies  of  the  Oxford  Light  Infantry,  there  is  now  little  of 
Yunnan  which  is  not  thoroughly  known  to  ns. 

There  is  no  doubt  but  that  eventually  Se-chnan  will  be  tapped 
from  the  Tun-nan  side,  but  this,  on  account  of  the  difficulties  which 
the  route  presents,  is  a  matter  which  can  only  be  slowly  accomplished, 
but  as  I  propose  to  allude  to  this  question  later  on,  I  will  not  dwell 
on  it  further  now. 

In  these  days  of  rapid  progress,  commercial  enterprise  is  not  likely 
to  let  one  of  the  Earth's  richest  regions,  with  a  proeperons  population 
ready  to  trade  and  numbering  fifty  millions  or  more,  to  remain  out  off 
from  its  reaoh;  so  that,  the  Yun-nan  route  not  being  immediately 
available,  the  efforts  of  those  nations  interested  in  Se-chuan  and  its 
trade  have  been  for  some  time  turned  towards  finding  a  practicable 
route  from  another  side. 

Accordingly,  in  1900,  the  late  Captain  Watts- Jones,  who  had  already 
done  much  good  work  in  Yunnan,  and  whose  untimely  end  in  bis  last 
journey  must  ever  be  deplored  by  those  interested  in  this  problem,  made 
a  journey  from  the  neighbourhood  of  the  Tung-ting  lake  in  Ha-nan  to 
Fu-cho  on  the  Yang-tze,  in  Se-chuan.  His  report  is  one  full  of 
interest,  but  he  was  forced  to  confess  that  he  could  see  no  proepeot  of 
establishing  railway  communication  between  Hu-nan  and  Se-chnan. 

In  1901-2,  after  the  "  Boxer"  outbreak,  I  was  sent  in  charge  of  a 
party,  consisting  of  Captain  Hunter,  b.e.,  and  two  surveyors,  to  explore 
the  approaches  from  the  upper  waters  of  the  Han  river  into  Se-ohnan ; 
and  Captain  Hunter,  on  the  return  ^oume^,  examined  ^  route  to  the 
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the  tipper  part  of  the  Han  river  hamn  was  mapped,  and  mijch  knowledge 
of  it  was  gained,  yet  the  oouBtry  drained  by  it  and  its  afllueDta  between 
Tzu^yaug  aud  Hsiang*yang-Fo,  a  dihtanc©  along  the  river  of  about  400 
railea  wag  unsiiTveyed,  and  all  the  cotintry  to  the  eouth  away  from  the 
actual  river-banka  remained  quite  unknown. 

Up  to  HBiang-yang-Fu,  which  is  300  niiks  from  its  junction  wi(h 
the  Yang-tze,  the  Han  river  baa  been  fully  reporfed  on  by  Capfain 
MeSwiney  and  Mr,  Currie,  who  were  membera  of  the'large  survey  party 
wbicht  nnder  the  command  of  Mr.  J.  G.  K,  Glass,  ar»K->  carried  out  auch 
©xtenaiv©  survey  operationa  in  IB90  in  Honan,  Sbansi,  and  t.!hih-lL 
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It  was  largely  due  to  the  grasp  then  obtaiDed  by  Mr.  Glass  of  the 
problems  affeotiDg  British  interests  in  China,  and  to  his  foreaght,  tbat 
the  present  operations  were  undertaken  ;  and  the  support  «nd  enoonrage- 
ment  of  Sir  Ernest  Satow,  which  has  always  been  so  readily  afforded  to 
all  projects  of  exploration,  enabled  the  neoessary  preliminaries  to  be 
sncoessfolly  carried  ont,  so  that  in  Jannary,  1904, 1  fonnd  myself  again 
in  China  in  charge  of  a  party  which  was  to  examine  the  eastern 
approaches  into  Se-choan,  including  thin  nnsnrveyed  portion  of  the 
Han  river  basin.  It  consisted  of  Captain  E.  Bamardiston,  R.E.,  Captain 
E.  Mahon,  r.e.,  Mr.  C.  G.  Nix,  and  five  Indian  surveyors. 

From  Shanghai  we  proceeded  to  Hankan  by  river  steamer.  There 
are  seven  lines  ranning  down  between  these  places,  three  British,  one 
Japanese,  one  French,  one  German,  and  one  Chinese.  Even  at  the 
season  of  low  water,  which  was  that  of  onr  voyage,  these  Bteamers 
can  carry  2000  tons  of  cargo  while  they  draw  7  feet  of  water  up  to 
Hankan. 

We  bad  on  board  a  Chinese  gentleman  in  the  Borean  of  Imperial 
Railways.  He  was  on  his  way  to  Kiangsn  to  see  abont  machinery  for 
coal-mines  there  ;  the  coal  was  brought  np  to  the  iron  foundries  oppo- 
site Hankan,  where  over  one  thousand  workmen  are  employed. 

A  small  local  railway,  which  is  being  made  in  conneotion  with 
these  collieries  to  connect  them  with  the  Ynan  river,  is  entirely  under 
Chinese  control  and  management.  I  was  told  of  another  small  railway 
near  Amoy,  which  has  been  made  entirely  by  the  Chinese,  and  the 
locomotives  for  which  have  been  made  in  the  Tong-shan  workshops. 
The  latter,  under  Mr.  Kinder  s  management,  will,  it  is  said,  soon  be 
able  to  supply  all  the  locomotives  which  China  will  require  on  the 
Chinese  Imperial  Railways. 

All  these  are  signs  of  the  wonderful  age  of  progress  which  is  setting 
in  in  China,  and  of  the  advance  which  is  being  made  by  the  Chinese 
themselves,  though  as  yet  only  in  a  small  way. 

At  Hankau  we  made  a  few  days'  halt  to  organize,  and  we  prepared 
oar  plan  of  exploration,  so  that  we  should,  by  dividing  into  small 
parties,  be  able  to  cover  as  much  gronnd  as  possible.  I,  with  the  main 
party,  worked  up  to  Hsiang-Yang-Fu  via  the  large  cities  of  Te-an 
and  Sui-cho,  whilst  Captain  Mahon,  with  two  surveyors,  went  up  to 
Sin-yang  by  railway,  and  thence  worked  to  Hsiang-Yang-Fu.  Thence 
he  was  to  continue  to  follow,  via  Fang-Cheng,  the  overland  route  to 
Hing-an-Fu  on  the  Han  river.  And  whilst  Captain  Bamardbton  was 
to  survey  along  the  main  valley  of  the  Han  river  to  the  last-named 
city,  Mr.  Nix  and  I  worked  up  the  valley  of  the  Ton-Ho,  a  large  affluent 
which  enters  the  Han  river  a  little  above  Yun-yang  Fu. 

On  leaving  Hankau,  our  party  travelled  for  about  100  miles  by  the 
Peking- Hankau  railway  before  we  orancned  oflf  from  it  in  a  north-west 
direction.     This  line  has  so  often  been  described  that  it  is  hardly  worth 
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while  dwelling  on  it  here,  beyond  pointing  out  that  passengers  can  now 
book  on  it  right  through  from  Peking  to  the  Yang-tze  with  only  one 
interruption  at  the  Yelhjw  river,  which  is  still  u abridged,  and  ia  likely 
to  remain  so  for  some  years  yet,  as  tbe  bridging  of  it  will  be  a  Tery  big 
undertaktDg* 

Tbe  Chinese  have  taken  readily  to  this  line  as  a  means  of  transport 
for  themselves  and  their  merchandise,  and  i  t  has  begun  to  make  profits 
already*  It  is  entirely  in  continental  hands ;  the  higher  staff  is  recruited 
from  France  and  Belgium;  the  rolling  stock  and  workshops  and  plant 
are  supplied  from  these  oonntries.  Its  terminus  is  in  the  French 
settlement  itt  llankaii,  and  it  is  a  great  centre  for  continental  iniuence 
throughout  Central  China. 

This  railway  is  to  be  prolonged  another  1  uOO  miles  to  Canton,  and 
it  eeems  very  prohahle  under  the  earn  a  Continental  influences,  unless 
the  Americans,  who  at  present  hold  the  control,  take  steps  to  eneura  its 
retention  in  their  hands. 

Our  route  took  us  through  a  part  of  Hu-peh  which  at  first  showed 
DO  great  signs  of  wealth,  the  villages  appearing  poverty-stricken,  with 
little  of  the  solid  comfort  one  sees  either  in  the  north  or  in  Se-chuan. 
Every  night  we  halted  at  whatever  village  we  arrived  at  by  dusk,  liut 
though  the  aocommodation  was  of  the  scantiest  and  barest,  we  found 
the  people  most  friendly  and  desirous  of  making  our  path  as  smooth  as 
possible.  I  have  never  in  any  part  of  China  sufiered  less  from  disagree - 
ableness  and  annoying  inquisitiveness  than  in  this  part  of  Hu-peh.  I 
should  certainly  pluce  its  people  first  for  amiability  and  good  feeling 
towards  fore  ignore. 

As  we  approached  the  large  city  of  Sui-cho,  we  began  to  come 
on  greater  signs  of  prosperity.  The  plain  of  l6ui-cho  ia  as  densely 
populated  as  any  part  of  China,  and  a  great  trade  in  locally 
manufactured  cloth  is  carried  on  from  its  neighbourhood  and  sent 
all  over  the  country.  The  only  transport  used,  until  the  railway  or  a 
navigable  affluent  of  the  Han  river  is  reached,  is  the  wheelbarrow. 

There  is  no  doubt  but  that  a  good  cart-road  could  be  easily  made ; 
hut  whether  it  is  due  to  the  fact  that  draught*animal«  are  not  bred  in 
any  numbers,  or  that  from  time  immemorial  wheelbarrows  have  been 
used,  these  latter  alone  hold  the  field ,  and  no  attempt  has  been  made  to 
construct  roads  suitable  for  any  other  form  of  wheeled  vehicle.  In  fact, 
where  tha  route  goes  over  oonntry  along  which ,  it  very  little  was  done 
to  the  road,  ca.rts  could  travel,  the  streams  are  either  unbridged  and 
crossed  by  ferries,  or  are  crossed  by  single  spans  of  stone  which  admit 
of  nothiog  wider  than  a  wheelbarrow.  These  wheelbarrows,  however, 
are  by  no  means  to  be  despised  as  a  means  of  transport.  Hundreds  of 
them  were  passed  by  ns.  each  loaded  with  at  least  five  and  often  seven 
or  eight  of  the  bales  of  narrow  cotton-cloth  made  in  the  surrounding 
districts,  eich  of  these  bales  weighing  about  17  lbs. 
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One  man  would  wheel  a  barrow  carrying  350  lbs.  and  make  his 
12  to  20  miles  a  day,  more  than  donble  the  amount  which  the  GToYem- 
ment  pack -mule  is  allowed  to  carry  in  India ;  and  the  same  human  beast 
of  burden  will  go  on  making  the  journey  cheerfully  day  in  and  day 
out,  without  any  halts  for  lameness  or  sore  backs. 

My  admiration  for  the  Chinese  coolie  is  unbounded ;  there  ia  no  man 
in  the  world  who  does  the  same  patient,  laborious  work  so  oheerfnUy. 

Further  on,  when  we  came  to  the  mountainous  watershed  oonntiy, 
where  only  back-loads  are  possible,  I  became  still  more  confirmed  in 
this  opinion.  Often  after  a  long  and  weary  day  with  the  surveyors,  in 
the  course  of  which  we  would  have  climbed  up  from  5000  to  8000  feet, 
and  made  several  such  ascents  and  descents,  having,  perhaps,  been  on 
the  move  from  five  in  the  morning  until  dusk,  we  would  come  in,  rather 
inclined  to  pat  ourselves  on  the  back  at  the  thought  of  what  a  hard 
day's  work  we  had  successfully  accomplished,  only  to  find  that  the 
Chinese  coolies  had  made  as  good  time,  each  man  having  covered  nearly 
as  much  ground  with  a  load  of  100  lb&  on  his  back.  This  done  on  a 
few  bowls  of  rice  and  bean-curd,  for  a  wage  of  less  than  9<i 

And  then,  on  their  arrival,  one  might  have  thought  that  the  coolies 
would  have  been  glad  to  get  to  rest ;  but  if,  as  was  often  the  oase  where 
accommodation  was  limited,  I  slept  in  the  same  house,  I  found  to  my 
annoyance  that  to  retire  to  bed  was  far  from  their  thoughts^  and  that 
my  sleep  was  often  disturbed  by  the  noise  they  made,  as  they  sat  np 
gambling  long  past  midnight ;  and  yet  they  would  be  again  on  the  road 
before  six  in  the  morning,  having  risen  to  make  up  their  loads  and  get 
their  food  cooked  before  five,  though  I  must  say  that  to  eflRsot  this  early 
start  necessitated  considerable  supervision  and  early  rising  on  our  part, 
and  on  that  of  the  Fn-^tou,  or  headman  of  the  gang. 

Lao-ho-ku,  our  first  halting-place,  is  the  most  important  trading 
centre  on  the  Han  river  above  Hankau,  and  is  well  situated,  with  a  river 
frontage  of  2 J  miles,  giving  very  good  wharf  accommodation.  Its 
importance  consists  in  its  being  at  the  head  of  navigation  for  large  junks 
from  Hankau.  At  Lao-ho-ku  the  cargoes  these  junks  bring  up  have 
to  be  transhipped  into  smaller  boats,  if  going  up  the  Han  river  to 
southern  Shen-si,  and  also  if  going  up  the  small  tributary  to  King-tse- 
kuan ;  from  the  latter  place  it  is  by  mule  and  camel  to  Hsian-Fu,  the 
capital  of  Shen-si,  and  to  Kan-suh. 

Goods  tako  from  fourteen  to  twenty-eight  days  coming  up  the  300 
miles  from  Hankau.  The  average  depth  of  water  is  about  3J  feet,  but 
at  low  water  it  is  difficult  to  draw  more  than  22  inches  in  the  rapids. 
Boats  carrying  20  tons  get  up  to  Lao-ho-ku  without,  as  a  rule,  having 
to  lighten  cargo. 

It  is  ver>'  unlikely  that  the  Han  river  will  ever  lend  itself  to 
successful  steam  navigation  for  more  than  100  miles  above  Hankau, 
except  in  a  most  favourable  state  of  water.    In  February  we  tried  to 
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get  a  steam-la^ocli  at  Hankao  to  take  tis  up  quickly,  l>ut  found  that  it 
ouultl  not  guarantee  to  go  up  more  than  40  railes  m  the  existing  state 
of  water.  Gooda  are  diatribiited  from  Lao-ho-ku  vid  Teng-ohou  to 
the  great  northern  road  into  Central  China,  though  the  Peking-Hankau 
railway  muet  now  take  away  a  great  deal  of  this  trafHc  from  the  river. 

The  six  large  wholesale  firms  who  deal  in  foreign  cottons  bore  are 
said  to  do  a  buainess  of  10,000,000  taols  a  year,  and  there  are  a  number 
of  smaller  firms  traQsacting  at  least  an  equal  amount.  There  is  an 
enormous  trade  done  in  varnish  oil,  which  goes  greatly  to  Japan. 
There  is  an  imniease  general  trade  in  every  sort  of  goods.     The  mer- 
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cbanta  are  mostly  from  Southern  China,  are  very  prosperous,  and  have 
splendid  guildhalls  in  the  town. 

News  of  the  early  Japanese  victories  had  reached  the  place.  The 
inhabitants  were  strongly  pro- Japanese,  but  were  amassed  at  what  the 
Japanese  had  accomplished,  and  said  it  was  no  wonder  that  China  had 
failed  to  fight  them  auocoBsfully. 

The  anxiety  evinced  by  the  <  ""hinese  antborities  to  avc>id  any  chance 
of  embroiling  themselves  with  foreign  nations  from  any  ebullition  of 
excitement  on  the  part  of  the  populace  on  the  outbreak  of  the  war  was 
very  marked.  Everywhere  we  went  we  found  proclamations  posted  by 
the  local  authorities  to  the  effect  that  all  Bnbjeots  of  the  emperor  were 
expected  to  behave  with  the  utmost  circumspection  towards  foreigners 
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in  confleqaence  of  the  troubled  times,  and  that  any  insult  or  diareapeci 
to  foreign  missionaries  and  travellers  would  be  severelj  dealt  with. 

A  large  building  was  being  erected  in  Lao-ho-kn,  in  which  the 
pursuit  of  Western  learning  was  to  be  carried  on.  It  was  nearly  com- 
pleted, and  had  doors  aod  windows  made  in  foreign  £uhion ;  bat,  as 
we  found  later  on  in  all  the  places  we  visited,  there  was  no  one  in  the 
city  capable  of  imparting  instruction. 

After  Lao-ho-ku,  the  next  place  of  interest  we  struck  on  the  Han 
river  was  Chun  Cho.  This  is  one  of  the  most  interesting  old  places 
in  China,  and  is  entirely  different  from  most  cities  in  which  I  have 
been.  It  is  said  to  have  more  temples  than  any  city  in  China,  and  the 
foundation  of  its  sanctity  to  have  originated  from  the  time  of  Chmig-tsn, 
the  third  emperor  of  the  Ming  dynasty.  Its  proximity  to  the  sacred 
mountain  of  Wu-tai  Shan  accounts,  to  a  greit  extent,  for  its  peculiar 
old-world  monastic  atmosphere.  It  is  a  most  delightful  sleepy  old  place, 
with  quite  the  air  of  a  cathedral  city,  with  its  precincts  full  of  votaries, 
who,  on  their  way  to  Wu-tai  Shan,  stop  to  worship  in  its  temples.  It 
was  founded  in  the  Yuen  dynasty,  but  was  entirely  rebuilt  during  the 
Ming  dynasty  in  the  reign  of  Hung-wu.  It  was  early  in  this  dynasty 
that  Peking  became  the  capital  under  the  following  circumstances: 
The  second  emperor,  Hwei-ti,  was  travelling  in  the  southern  part  of 
his  empire,  when  his  unde,  Cheng-tsu,  improved  the  opportunity  of  his 
absence  to  raise  troops  and  seize  the  capital  city.  Nan-king,  and  soon 
after  he  established  his  capital  at  Peking.  In  spite,  however,  of  his 
dishonourable  conduct  towards  his  nephew,  he  had  a  great  inclination 
towards  piety,  which  became  so  intense  that  he  aspired  to  become  a 
saint,  and  most  of  his  time  was  spent  in  reciting  prayers  and  doing 
meritorious  acts,  in  order  that  he  might  secure  indulgence  for  his 
previous  misdeeds.  Amongst  other  acts  of  piety,  he  used  to  maintain 
in  his  palace  thousands  of  Taoist  priests.  At  last,  in  a  vision,  a  heavenly 
deity  appeared  to  him,  commanding  him  that  he  must  avail  himself  of 
the  first  opportunity  to  do  some  heavenly  work  in  order  to  secure  the 
favour  of  God  and  to  avert  his  punlBhment.  The  deity  had  the  same 
features  as  Gheng-tsu.  The  emperor's  flatterers  accordingly  suggested 
to  him  that  nothing  could  be  more  pleasing  to  Heaven  than  to  erect  a 
temple,  in  which  a  resemblance  of  this  deity  should  be  placed.  And 
soon  after  this,  when  visiting  the  sacred  mountain  of  Wu-tai  Shan,  he 
saw  beautifully  coloured  clouds  descending  from  the  sky  on  to  Chun 
Cho,  in  which  place  he  accordingly  built  a  large  temple,  and  placed 
therein  an  image  of  his  celestial  visitor,  which  was  modelled  on  his  own 
likeness,  and  is  to  be  seen  still. 

Yun-yang,  the  next  city  we  came  to,  is  a  large  city  on  the  left  bank 
of  the  Han,  and  is  somewhat  of  a  military  centre,  being  the  headquarters 
of  the  chen-tai,  or  brigadier-general  of  the  district.  This  ofBoer  -w^as  a 
very  fine  old  warrior  of  the  old  school,  and  bad  seen  fierce  fighting  against 
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the  Panthay  and  Kan-anh  rebels ;  hie  hody  was  covered  frum  head  to  foot 
with  woiinda,  and  of  these  he  had  nearly  oae  hundred,  and  I  almost 
suspect  that  at  some  time  be  must  have  been  taken  priHoner  and  only 
flaved  from  death  after  he  had  been  tortured,  though  hia  own  history  of 
his  wounds  by  no  means  tallied  with  this.  From  Ms  acoount,  nearly 
each  one  had  been  received  in  some  separate  fierce  hand-to-hand  en- 
counter. Ue  had  the  fine  hearty  bearing  and  manner  of  the  old  school, 
which  one  finds  amongst  Chinese  veterans  of  standing  and  rank.  I 
always  like  them ;  they  have  a  bluff  geniality  and  outspokenness  one 
seldom  finds  in  the  civil  official  in  China.  As  a  rule,  even  though  their 
ignorance  of  foreign  methods  may  be  greater  than  that  of  the  latter,  the 
high  military  officials  are  in  favour  of  reform  ;  they  sec  how  China  has 
lost  all  her  military  power  and  prestige,  and  ihey  are  anxious  for  her  to 
regain  it,  and  they  recognize  that  in  the  existing  state  of  affairs  there 
is  no  hope  for  this. 

I  was  so  fortunate  as  to  have  travelling  with  me  just  at  this  time 
the  Eev.  Gilbert  Reid,  who  has  had  a  great  experience  of  dealing  with 
the  official  classes  of  China,  and  who  has,  in  late  years,  lectured  a  great 
deal  to  the  Chinese  in  various  large  centres  on  such  subjects  as  their 
relations  to  foreign  powers,  etc.  It  was  very  interesting  to  find 
in  several  of  these  out-of-the-world  places  up  the  Han  river  the 
oiBcials  at  onoe  recognized  his  name,  and  had  read  his  lectures  in  the 
Chinese  vernacular  papers  issued  from  Shanghai-  At  Yun  Yang  Fu 
the  Taotaij  who  had  been  here  for  twenty  years,  and  was  very  evidently 
a  man  of  the  old  conservative  school,  referred  to  his  having  heard  of 
them  and  being  much  interested.  This  was  a  great  admission  for  a  maa 
like  this  to  make,  and  showed  that  there  is  a  great  under-current  getting 
in  towards  reform  and  a  wish  for  enlightenment.  Yon  Yang  Fu  has 
always  borne  a  bad  reputation  for  ita  attitude  towards  foreigners,  the 
latter  have  several  times  been  expelled  by  the  inhabitants,  and  it  was 
distinctly  one  of  the  most  backward  cities  we  came  across.  However, 
under  the  Imperial  edict  ordering  research  after  Western  knowledge, 
a  large  building  has  been  set  aside  as  a  school  for  foreign  learning  to  be 
taught  in,  although,  as  in  nearly  every  other  place  we  visited,  we  found 
no  further  progress  than  this  had  been  made  on  account  of  the  dearth 
of  qualified  teachers. 

From  Y'un  Yang  Fu  I  struck  into  the  country  south  of  the  Ilan 
river,  following  up  the  valley  of  the  Ton  llo.  These  regions  between 
the  Han  river  and  the  Yang-tze  are  a  mass  of  monntain  ranges,  which, 
considering  their  barren  and  sterile  appearance,  have  a  wonderfully 
large  population  in  their  small  valleys,  the  latter  being  under  the  most 
careful  system  of  cultivation. 

In  fact,  the  population  is  greater  than  these  tiny  little  valleys  and 
crevices,  containing  patches  of  cultivation  almost  hidden  away  from 
sight,  can  support,  and  a  large  quantity  of  grain  is  imported  in  return 
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for  paper  exported,  of  which  great  qnantities  are  mannfaotiired.  Then 
is  also  a  large  export  of  straw  for  shoes,  whioh  grows  all  over  the  hill- 
sides, as  does  also  rhoea  and  trees  produoing  Tun^  oil,  and  Ohi  yv 
▼amihh,  the  latter  used  for  oiling  nmbrellas  and  oiling  waterproof  paper, 
all  of  which  products  are  exported  in  considerable  quantities,  and,  when 
water- transport  is  available,  ooal ;  the  mines  fiom  whioh  the  latter  ii 
extracted  are  near  Chu-shan.  The  rivers,  however,  are  not  of  much 
avail.  Junks  carrying  3  tons  can  get  up  the  Ton  Ho  as  fkr  asChu-shm. 
In  low  water  the  rapids  present  difficulties,  and  in  hi^h  water  the 
current  is  too  swift  for  any  greater  freights. 

I  followed  up  the  Ton-ho  valley  as  far  as  Ohu-shan,  where  I  met 
Captain  Mahon,  and  thence  travelled  along  the  overland  trade  route  to 
Hing-an-Fn,  on  the  Han  river.  All  these  valleys  are  fall  of  ooal,  and 
there  are  great  rumours  of  evidences  of  copper  and  sUvar  in  paying 
quantities,  and  a  great  deal  of  attention  has  lately  been  paid  to  thii 
part  of  China  by  continental  mining  engineers. 

Some  six  weeks  before  our  visit  two  French  engineers  had  been 
here,  and  ten  months  before  that  a  party  of  three  had  also  visited  this 
place,  and  since  our  visit  I  have  been  informed  that  separate  parties  of 
Belgian,  American,  and  French  engineers  have  visited  these  districts. 
It  is  to  be  hoped  that  those  interested  in  British  mining  enterprises  in 
China  will  also  investigate  into  the  prospects  which  these  regions  may 
hold  out,  for  there  appears  to  be  little  doubt  but  that  the  prospects  of 
mineral  wealth  are  worthy  of  their  attention,  and  should  the  reports  of 
its  richness  be  verified,  and  the  amount  of  traffic  that  is  likely  to  arise 
warrant  such  an  undertaking,  the  country  between  Lao-ho-kn  and 
Chu-shan  would  afford  a  practicable  alignment  for  a  railway  line. 

There  is  a  very  curious  tradition  about  diamonds  having  at  one  time 
been  found  in  these  regions  and  in  those  of  the  Chin-ling  range,  on  the 
north  side  of  the  Han,  and  at  Lao-ho-ku  we  were  told  that  there  were 
families  who  still  had  in  their  possession  as  heirlooms  diamonds  which 
in  old  days  are  supposed  to  have  come  from  these  parts,  but  from  what 
locality  is  no  longer  known.  A  year  or  two  ago  one  of  these  men  took 
two  of  these  stones,  which  had  been  in  his  fisimily  for  generations,  to 
Shanghai,  and  received  7000  taels  for  them.  We,  however,  bad  not 
the  good  fortune  to  find  any  of  these  lost  diamond  mines,  and  my  idea 
is  that  the  story  of  their  existence  in  old  times  may  be  rather  a  mythical 
one. 

Iling-an-Fu,  which  we  next  made  for,  is  the  first  large  city  on  the 
Ilan,  in  the  province  of  Shen-si.  The  present  city  is  on  the  right  bank 
of  the  river,  on  a  large  flat  formed  by  the  old  bed  of  the  Han,  which 
has  changed  its  course.  The  former  city,  which  was  in  existence  before 
the  Tang  dynasty,  was  situated  on  the  left  bank. 

The  Tai-ping  rebels  carried  Hing-an-Fu  by  assault,  and  massacred 
one-half  of  the  population  on  their  way  to  Han-chung-Fu.     There  is  a 
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large  Mohammedan  element  io  the  city,  nearly  two  thon&and*  They 
are  very  easily  diatiriguisliod,  as  they  have  a  morcj  swarthy  appearance 
and  more  marked  features  than  the  Chinese, 

Mr.  Burgess,  of  the  China  Inland  Miflaion,  who  has  been  here  for 
many  years,  told  me  that  they  often  give  tronble,  as  they  are  very 
qoarrelsome,  much  given  to  boasting  of  their  Turkestan  origin,  and^  in 
spite  of  the  Prophet's  iDJntictions,  drink  a  great  deal  of  wine.  This  is 
usually  the  case  with  Cbinese  Mohammedans.    Here,  and  more  espaoially 


in  Kaii-sah,a  few  of  their  spiritual  teachers  keep  up  their  knowledge  of 
Arabic,  and  are  occasionally  visited  liy  Arab  or  Central  Asian  mullahs, 
who  follow  the  old  Arab  trade  route  by  way  of  Kami,  by  which  the 
Arabs  originally  traded  and  propagated  their  faith.  These  mullahs 
visit  every  country  in  the  East  where  the  followers  of  the  Prophet  aie 
to  be  found,  and  keep  up  the  ties  of  the  faithful  with  Islam.  As  they 
often  stir  up  dissatisfaction  and  foment  disturbances  against  the 
Chinese  authorities,   the  latter  regard  them  with  suspicion,  and  tbey 
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are  given  abort  shrift  under  these  oiroumstances,  and  are  not  heard  of 
again.  I  wae  told  of  one  of  these  mullahs  who  lately  in  Lan-chout  in 
Kan-sub^  had  heen  seized  on  in  this  waj,  and  his  co-re ligioniBtd,  fearing 
his  fate  was  sealed,  came  to  the  English  mission  station  and  appealed 
for  assistance  on  the  ground  that  he  was  a  British  subject.  With 
difficulty  an  interview  was  obtained,  but  it  was  found  he  spoka 
Chinese,  only  Arabic,  but  he  kept  repeating  in  English  the 
'*  Bombay,  Calcutta,  King  Edward/*  evidently  the  whole  of  his  English 
vocabulary,  but  whose  importance  in  establishing  his  claim  to  be  a 
citizen  of  no  mean  empire,  and  of  being  a  subject  of  the  great  Kaiser  i 
Hind,  whose  name  even  here  oould  protect  him,  he  thoroughly  realijced. 
I  am  glad  to  say  that  the  magic  words  enabled  him  to  escape  the  fate  be 
would  doubtless  have  otherwise  sufiTered. 

In  spite  of  the  mountainous  character  of  the  country  around,  rice, 
wheat,  oats,  barley ,  t»eans,  and  peas  are  abundant,  though  opium  has 
taken  up  much  of  the  good  land  formerly  occupied  by  wheat  and  rica 
Beven  years  ago  rice  is  said  to  have  been  sold  at  8d,  a  bushel,  now  it  is 
about  2*.  Sd^  per  bushel.  The  export  of  mountain  produce  is  large, 
and  that  of  a  species  of  mushroom  called  Erh-tsu,  which  has  reputed 
t|uaUties  of  much  virtue,  is  said  to  amount  to  100,QCH>  taels.  Hemp 
to  the  8ame  value  is  also  exported,  and  a  similar  amount  of  tea.  Also 
ki,  or  lacquer  varnish,  is  exported  in  large  quantities.  An  immense 
quantity  of  tong  yu,  ur  tree-oil,  is  also  exported  from  the  districts 
around ;  scores  of  mills  are  at  work  expressing  it.  There  is  a  large 
trade  done  in  hides  by  the  Moslem  merchants,  who  ship  these  down  to 
Hankau«  Medicine,  opium,  and  silk  are  also  exported  in  large  quantities. 
C'Oal  ii*  supplied  to  all  the  cities  down  river,  and  tons  of  grass  rope 
and  grass  sandals  are  sent  up  and  down  river,  Most  of  this  trade 
from  Iling-an-Fu  goes  direct  to  Lao-ho-ku  or  Hankau.  With  high 
water  a  junk  will  travel  to  Lao-ho-ku  in  five  or  six  days ;  eight  dayt 
is  about  an  average  run,  and  twenty  to  Hankau,  A  quick  run  up  from 
Lao-ho-ku  is  fourteen  to  sixteen  days.  Although,  when  travelling 
through  the  mountain  country  to  the  south  of  this  portion  of  the  Han 
river,  one  had  been  surprised  that  it  could  support  so  much  population, 
and  that  the  latter  could  afford  to  import  food-atuffe,  yet  w^hen  one 
api»reciated  the  amount  of  exports  collected  from  similar  country  around 
Hing-an  Fu  and  sent  down,  one  cj^uite  realized  how  the  imports  were 
easily  paid  for.  That  these  exports  largely  exceed  the  imports  is  shown 
by  the  fact  that  numerous  mao-pan,  or  cargo  boats,  are  hastily  put 
together  to  carry  cargo  as  far  as  Hankau,  and  on  arrival  thero  are 
broken  up  and  sold  as  lumber. 

The  attitude  of  the  people  here  is  not  very  cordial  to  foreigners. 
Friction  with  Roman  Catholic  converts  has  had  something  to  do  with 
this,  and  in  consequence  of  disturbances  which  occurred  shortly  before 
our  arrival,  between  the  latter  and  a  secret  society  called  the  Biver 
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aod  Lake  Society,  troops  were  called  out,  and  about  sixty  people  were 
shot  down.  This  episode  has  by  do  m6afi»  lessened  the  unfavonrablQ 
feelings  with  which  the  Koman  Catholic  oommnEity  are  regarded. 

The  country  we  had  so  far  travelled  through  for  the  300  miles 
since  we  had  left  Chun  Cho  had  proved  most  mountainous.  There 
is  no  such  feature  as  any  valley,  in  the  sense  of  vaUey-bottom  land, 
to  the  Han  river  in  this  part  of  its  course.  The  river  lies  between 
steep  hillsideSj  which  often  for  miles  are  coavertod  into  the  precipitous 
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walls  of  gorges,  and,  except  at  rare  intervals,  where  an  affluent  comes 
in  and  has  formed  a  8mall  plain  of  perhaps  a  couple  of  miles  in  breadth, 
there  is  no  level  ground . 

The  basin  of  its  large  affluent  the  Tou  Ho,  whose  headwaters  drain 
most  of  the  conntry  between  the  Han  river  and  the  ITu-peh  portion  of 
the  Yang-tze  above  Tchaog,  also  presents  hardly  any  open  conntry. 
Little  more  than  a  sea  of  confined  ranges  can  be  seen  to  the  south  of  the 
Han,  and  no  o]^>eu  valleys  run  for  any  distance.     Between  the  Se-chuan 
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htmn  afflaents  And  the  Haq  rivar  lie  faerrien  of  even  more  intnote 
end  more  berren  moanUia  rmnges,  whidi  we  now  proceeded  to  tzmnoBL 
At  any  time  theee  prodnoe  beielj  enon^^  to  sopplj  a  ▼ery  eetatj 
population,  bnt  three  yean  of  scareity  had  pieoeded  the  present  one,  m 
that  in  theee  regions  we  foond  that  we  had  to  oarry  every  thin|^  in  the 
way  of  food  for  onr  party,  erenrioe  for  the  oooliee.    The  ooiintzy  people, 
we  foond,  were  in  many  plaoes  enbeiating  on  roots  and  grew  eeeds     We 
were  now  in  the  heart  of  the  Ta-pa-shan  ranges  which  form  the  nordi- 
east  boundary  of  Se-ohnan.     We  have  already  seen  how  much  diffiesh 
monntainoos  oonntry  mnst  be  traTersed  before  eten   this  harrier  ii 
reached,  bnt  when  the  difficolties  of  finding  a  suitable  road  through  this 
are  surmounted,  and  the  hope  arises  that  now  only  a  single  dividing 
range  cuts  off  the  Se-chuan  basin,  it  is  found  thai  the  chief  difficulties 
of  the  route  have  still  to  be  oreroome  before  the  actual  water-parting  can 
be  negotiated.     For  from  the  main  divide  are  thrown  off  numerous  large 
offshoots,  which  often  for  a  long  distance  run  nearly  parallel  with  the 
latter,  forming  secondary  watersheds,  to  surmount  which  is  in  itself 
a  very  difficult  task.     For  an  alignment  could  not  be  carried  along  the 
sides  of  the  tortuous  streams  which  wind  their  way  between  the  pre- 
cipitous sharply  interlocking  spurs  of  these  secondary  ranges;  and 
having  overcome  the  difficulties  offered  by  the  first  or  even  the  second 
of  the  latter,  it  is  only  to  find  that  there  is  still  another  to  be  crossed, 
and  yet  another,  before  the  main  divide  is  attained.     These  Ta-pa-shan 
ranges  are  largely  composed  of  limestone,  which  is  worn  away  into  all 
sorts  of  fantastic  shapes,   whilst  sheer-cut  precipitous   white   clifl^ 
beautifully  wooded  at  their  summits,  rise  majestically  above  the  stream- 
beds  some  1000  feet  or  more.     These  streams  are  for  the  most  part 
dry,  and  their  beds  are  full  of  the  most  enormous  boulders^   10  and 
12  feet  high,  which   are   carried  down  into  them  by  the   torrential 
raiDB,  and  lie  in  such  numbers  so  close  together,  that  the  oooliee  who 
uee  the  stream-beds  as  routes-  in  the  dry  season,  have  out  ladder-like 
holes  in  them  for  their  feet,  such  as  might  be  made  to  clamber  over  s 
wall  that  stood  in  the  way.     Our  progress  under  theses  ciroumstanoee 
was  often  slow,  and  I  remember  a  path  of  this  sort  along  one  stream-bed 
over  which,  even  without  any  encumbrances,  my  guide  and  myself  took 
four  hours  to    make   a  distance    of  3  miles,  whilst  our  coolies  took 
more  than  double  the  time.     A  peculiarity  of  this  country  is  the  extra- 
ordinary way  in  which  streams  of  good  size  entirely  disappear ;  they 
have  eaten  their  way  into  the  limestone  by  an  underground  tunnel,  and 
may  be  found  again  appearing  many  miles  away.     Another  feature  is 
that  high  up  there  is  a  great  deal  of  easy  valley  at  the  sides  of  the 
streams,  but  as  the  descent  is  made,  these  valleys,  instead  of  opening  out 
further,  become  more  and  more  contracted  until  at  last  they  plunge 
into   the    most    magnificent    gorges,    hopeless    for    all    purposes    of 
communication, 
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The  Se-chuan  side  of  the  watershed  affords  a  more  gentle  incline 
towards  the  northern  end  of  the  watershed,  but  further  south,  after  a 
high  tableland  is  traversed,  there  is  a  sudden  plunge  down  some 
thousands  of  feet  in  a  few  miles. 

After  leaving  this  country,  our  party  proceeded  to  examine  the 
country  immediately  south  of  the  Yang-tze  and  also  the  eastern  corner 
of  Se-chuan,  a  part  of  the  province  hitherto  hardly  touched  on  by 
Europeans ;  at  least,  only  in  one  place  did  we  hear  of  Europeans  having 
previously  been  seen,  and  here  we  were  told  that  thirty  years  before  a 
party  of  five  or  six  foreigners  had  passed  through.  The  only  clue  we 
oonld  get  as  to  their  nationality  was  given  us  by  an  old  man,  who, 
catching  sight  of  rather  a  loud  and  gaudy  check-pattern  of  the  lining 
of  a  mackintosh,  said  they  had  all  worn  clothing  of  a  similar  pattern. 
It  seemed  to  be  rather  an  out-of-the-way  part  for  the  British  tripper 
to  have  penetrated,  but  I  think  the  evidence  pointed  to  the  nationality 
being  British.  The  people  in  these  places  were  very  pleasant  to  deal 
with,  and  though  at  first  afraid,  when  oni>e  accustomed  to  our  presence, 
always  exhibited  a  marked  kindliness  and  a  desire  to  make  the  rough 
shelters  they  offered  us  as  agreeable  as  possible.  I  was  much  struck, 
after  my  wife  had  joined  me  in  this  mountainous  region,  by  an  incident 
which  occurred  in  a  little  hamlet  where  we  had  put  up  for  the  night, 
and  torrents  of  rain  were  coming  down.  We  had  had  assigned  for  our 
accommodation  what  was  said  to  be  the  best  of  the  half-dozen  hovels 
which  composed  the  hamlet,  but  as  the  rain  came  through  the  roof  on 
to  our  bedding  in  streams,  I  hunted  around  for  a  more  watertight 
house,  but  was  received  with  the  most  unwelcome  looks,  and  could  not 
make  any  arrangement  with  the  owners,  and  had  to  abandon  the  attempt 
to  improve  our  condition.  To  my  surprise,  a  few  minutes  after,  we 
received  a  smiling  deputation  of  the  very  householders  who  had  given 
us  such  surly  looks  before.  They  said  that  they  had  since  heard  that 
my  wife  was  with  the  party,  and  was  suffering  discomfort,  and  they 
hoped  we  would  honour  their  house,  and  that  their  womenfolk  were 
most  anxious  she  should  have  their  best  room,  and  had  already  made  it 
ready  for  her  occupation.  I  thought  it  was  a  most  kindly  attention,  as  it 
was  evidently  done  out  of  pure  kindliness,  and  a  wish  to  make  things 
easier  for  the  foreign  lady.  It  is  not  a  country,  however,  that  I  can  recom- 
mend to  ladies  here  to  travel  in  at  any  time  of  year,  but  least  of  all  when 
the  rains  are  in  full  vigour.  In  the  next  day's  march  our  experience  was 
even  worse,  as  towards  the  evening  we  came  upon  an  unbridged  torrent  in 
flood ;  the  only  ferry-boat  had  been  carried  away,  and  the  only  acoom- 
modation  lay  on  the  other  side  of  the  river,  with  the  exception  of  a  scdt- 
coolie's  inn,  which  consisted  of  two  rooms  built  of  planks  with  inter- 
spaces of  6  inches  or  more,  and  which  were  grimed  with  the  dirt  and 
smoke  of  generations  of  salt-coolies,  of  whom  there  were  already  about 
twenty  in  possession.     On  this  (x^oasion  we  were  fortunate  enough  tp 
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find  an  old  half-rained  Taoist  temple  to  take  shelter  in.  In  China  it  u 
impossible  to  use  tents,  as  the  traveller,  even  in  an  inn,  has  to  olose  hia 
doors  to  keep  the  mo}>  out,  bat  in  a  tent  his  life  would  be  unendurable 
owing  to  their  inquisitiveness.  I  have  had  my  tent  carried  off  its  poki 
by  the  pressare  of  a  well-meaning  but  curious  crowd. 

Trying  as  the  rains  are,  they  cause  the  temperature  to  drop  so  that 
one  can  march  with  comparative  comfort ;  but  later  on  in  July,  when 
there  was  a  long  break,  the  heat  marching  in  the  day  beoame  most 
trjing  to  all,  and  in  one  march,  though  only  carrying  light  loads,  three 
coolies  dropped  down  from  sunstroke. 

The  inhabitants  of  some  of  these  places  held  some  very  quaint 
superstitiouF.  For  a  long  series  of  marches  going  through  this  country 
we  could  get  no  fowls,  a  great  privation  in  this  part  of  China  where  no 
meat  is  obtainable;  we  were  told  that  some  time  before  a  fowl  had 
scratched  a  man,  and  he  had  died  from  the  effects.  A  story  got  alxmt 
that  a  dragon  had  got  into  the  poultry,  and  they  were  liable  to  oaose 
death  to  their  owners.  Throughout  all  the  neighbouring  districts  all 
the  poultry  were  slaughtered  as  the  story  spread,  and  we  had  to  pay 
fabulous  sums  when  we  came  across  any,  and  these  were,  of  coone,  now 
in  great  demand  for  rearing  purposes. 

Farther  on  we  left  the  mountain  fringe  for  good,  and  plonged  into 
the  Se-chuan  basin.  A  great  deal  of  this  eastern  portion  has  as  jet 
been  rarely  visited  and  described.  It  is  probably  as  rich  and  dsnselj 
populated  as  any  part  outside  the  plain  of  Cheng-tu.  Splendid  coal  h 
to  be  found  everywhere,  and  the  gunboats  who  now  use  it  instead  of 
bringing  Cardiff  coal,  which,  when  imported  up  the  Yang-tse  to  Chung- 
king, costs  about  120  shillings  a  ton,  say  it  has  a  great  steaming  power. 
Iron  is  also  found  everywhere,  but  the  iron  foundries  are  most  primitive. 
And  there  is  a  great  prospect  of  profits  before  any  English  firm  who 
will  import  hoes  and  other  agricultural  implements  suited  to  the  wants 
of  the  people,  as  there  is  an  enormous  demand  for  these. 

As  we  dropped  down  on  the  Se-chuan  side  of  the  watershed,  we 
found  the  gorges  were  most  magnificent,  far  finer  than  any  of  the  far- 
famed  Yang-tze  gorges.  I  have  never  seen  anything  to  equal  the 
grandeur  of  some  of  the  scenery  in  these  parts. 

What  enhanced  this  was  the  fact  that  one  often  approached  these 
gorges  from  a  point  where  the  mountains  had  opened  out  for  some 
distance,  and  a  much  better  panoramic  effect  was  obtained  than  if  one 
had  been  buried  in  the  depths  of  the  gorge,  as  is  nearly  always  the 
case  on  the  Yang-tze. 

Never  shall  I  forget  the  impression  produced  as  we  approached  one 
of  these  places  where  brine  wells  were  situated  at  the  entrance  to  a  ^orge 
of  the  most  extraordinary  grandeur,  and  the  houses  in  which  the  process 
of  salt  manufacture  was  carried  on  were  built  on  ledges  up  the  steep 
hillsides.   We  were  coming  round  a  winding  path  on  the  open  mountain- 
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iide,  when  it  suddenly  appeared  in  front  of  us»  its  miglity  cliffa 
rearing  tliemaelves  np  to  the  sky  from  the  huge  black  ohasm  down 
below.  The  quaint  temples  and  housed  which  were  built  up  the  steep 
hillside,  which  latter  appeared  very  little  leas  procipitous  than  the 
oliffei  of  the  gorge,  were  shrouded  in  pillars  of  thick  black  smoke  from 
the  salt  brine  furnaces^  and  through  a  sort  of  haze  tbe  glow  of  the 
evening  sun  threw  the  Mackneaa  of  these  into  still  greater  relief  against 
the  impressive  gigantic  cliffs.  The  whole  aoeno  gave  one  the  impression 
that  some  weird  race  of  giants,  who  belonged  to  some  other  age,  had 
retained  their  hold  on  some  portion  of  a  former  world,  of  which  this 
was  a  corner. 
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Altogether  this  watershed  country  pofl^esses  the  most  wonderful 
scenery  which  could  be  found  anywhere,  for  further  on,  as  we  plunged 
into  the  cultivated  hills  fringing  the  basin  of  Se-ohnan,  we  came  on 
miles  of  wide  sloping  hillsides  with  summits  rolling  well  back,  covered 
for  milee  as  far  as  the  eye  can  reach  with  myriads  of  tung  trees,  which 
in  this  spring  season  were  in  their  full  delicate  blossom  of  waxen, 
faintly  tinged  petals,  whilst  down  below  in  the  valley  lands  is  poppy 
for  miles  and  miles  in  bloom— n^ne  valley  with  nothing  but  perhaps 
scarlet  flowers,  the  next  all  purple,  and  the  next  white.  Nothing  could 
be  more  lovely.  I  foresee  the  time  when  these  borders  of  Se-obuan 
shall  have  eauy  access  to  them  establisbedjand  may  become  a  resort  for 
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the  ngfatoaer  seeking  beMitjr  to  as  greaU  an  eztaBi  as  Hm  Ja 
•oener}'  is  aonght  at  present,  and  when  the  inltaWHi»t  of 
maj  treat  him  to  as  cordial  a  weleame  as  the  weaHh-bearin^ 
receiver  in  Japan. 

It  most  not  be  thought  thai  all  the  basin  has  the 
this.  It  is  only  this  wild  mountain  watershed  and  tlie  Crbige 
mediately  between  it  and  the  more  cnltiTated  Se^^v 
that  has  the  wild  charm  and  beaaty.  The  basin  itarif  thoa^  rtrj 
lieantifnl  soon  palls  on  one  from  its  r^;alar  coltiYatioii  and  vn^aried 
regularity  of  scenery'. 

We  now  came  on  populated  parts  and  large  districi  towns.  Erea 
in  these  out-of-the-way  parts  we  foond  that  a  building  had  been  sat 
aside  for  the  pursuit  of  foreign  learning.  But  some  further  ataps  than 
this  will  have  to  be  taken,  and  each  district  town  throughout  Sa-«huan 
was  sending  three  students  to  Japan  at  the  expense  of  ProTinoial  funds 
to  be  educated  in  foreign  learning  and  modem  soienoe.  I  am  a&aid  as 
they  were  only  to  go  for  a  year  tiiat  they  would  hardly  acquire  a  Teiy 
thorough  insight  Japan  will  undoubtedly  supply  China  with  her 
college  educational  system  and  instructors  in  Western  learning. 
Previous  to  the  present  war  they  had  begun  to  supply  the  Chinese 
with  military  instructors,  and  three  had  been  sent  up  to  Cheng-tu,  the 
capital  of  S^u-chuan.  The  value  the  Japanese  justly  attached  to  the 
opening  they  had  thereby  eflfected,  is,  I  think,  well  shown  by  the  fiiet 
that  in  spite  of  the  strain  caused  by  the  present  war,  which  mnat  have 
made  them  ill  able  to  spare  the  servioes  of  a  single  officer,  niaoh  less 
ocea  specially  selected  for  their  knowledge  and  capacity  of  organisation, 
such  as  these  men  would  have  been,  yet  they  had  not  been  recalled. 

That  the  Japanese  will  also  supply  nearly  all  the  civil  profiBssors 
for  the  new  civil  colleges,  there  is  also,  I  think,  but  little  doubt.  Apart 
from  the  fietot  that  they  are  in  much  closer  touch  with  the  literature, 
foibles,  and  etiquette  of  the  Chinese,  and  start  with  a  knowledge  of  the 
written  character  which  the  imported  European  or  Amerioan  professor 
would  take  at  least  five  years  to  acquire,  there  is  no  doubt  but  that  the 
services  of  a  Japanese  professor  can  be  obtained  at  a  rate  of  salary 
which  would  not  make  it  worth  the  while  of  a  well-qualified  European, 
who  can  probably  obtain  double  or  treble  the  salary  in  his  own  countiy, 
to  go  into  exile  for.  And  as  China  is  at  present  a  poor  country,  for 
this  reason  alone  she  will  find  that  Japan  is  best  suited  to  supply  her 
wants.  That  Japan  not  only  will  send  instructors  who  understand 
Chinese  foibles  and  etiquette,  and  who  will  be  able  to  adapt  themselves 
to  these  when  necessary,  yet  at  the  same  time  that  she  will  insist  upon 
being  recognized  on  Western  lines,  was  brought  home  to  me  by  a  trifling 
incident  when,  in  company  with  Mr.  Sly,  our  acting  consul  at  Chung- 
king, I  called  upon  the  Japanese  consul  there.  As  the  latter  spoke  no 
English  and  we  spoke  no  Japanese,  Chinese  was  the  language  used  as 
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an  intermediary  in  wliich  to  carry  on  our  conversation,  and  during  the 
course  of  the  latter,  I  happened  to  ask  what  were  the  runkii  of  the 
Japane&e  military  instroctors  at  Cheng-tu.  There  appeared  to  he  some 
diflficiilty  in  the  Chinese  termB  heing  fully  comprehended,  and  an  Anglo- 
Chinese  hook  was  i*roduced»  and  o|>ooed  at  a  page  on  which  were  the 
Chineee  charaotera  supjiosed  l>y  the  distinguifehed  sinologne  who  had 
com  J  tiled  it  beat  to  represent  the  English  ranks  from  full  colonel  to 
lieutenant,  and  which  onr  authorities  at  Peking  are  in  the  habit 
of  accepting  as  equivalents  when  isBuing  a  passport  to  military 
officora. 

The  Japanese  oonsul,  however,  expreaaed  hia  disapproval  after  an 
explanation  of  their  use  had  been  given,  and  said  that,  though  these 
terms  were  used  in  the  Chinese  army,  none  of  these  characters  bore 
any  proper  relative  aigniUcance  to  tboae  nsed  by  foreign  military 
powers,  as  the  officers  carrying  such  titles  in  the  Chinese  army  bad 
none  of  the  responsibilities  or  status  or  consideration  given  even 
to  a  company  officer  in  a  European  army;  and  hence  the  Japanese 
authorities  did  not  make  use  of  them  a**  proper  terms  to  denote  the 
atatus  of  theb'  officers.  Turning  over  the  page,  he  pointed  out  the 
characters  accepted  by  the  learned  author  as  repreaenting  the  equivalent 
for  a  brigadier-general,  and  said  that,  though  this  appeared  to  be  rather 
a  wide-reachiug  one  for  the  purpose,  it  would  he  the  lowest  one  he 
would  care  to  use  if  he  wished  to  convey  any  proper  impression  to  the 
Chinese  of  the  atatus  which  an  officer  in  the  Japanese  army  was 
accorded  by  the  anthorities  of  his  own  country.  I  think  this  incident 
will  be  appreciated  by  thoee  Britiah  officials  who,  when  travelling  in 
China,  may  have  found  that  they  had  been  assigned  the  same  status, 
and  were  enjoying  in  the  eyes  of  the  Chinese  authorities  the  con- 
sideration and  respect  aocorded  the  leader  of  the  ragged  guard,  who, 
on  eeeing  their  baggage  safely  to  the  next  town,  would  gratefully 
accept  a  couple  of  dollars*  tip,  the  dignity  he  enjoyed  being  really  little 
more  than  that  of  a  corporal* 

By  June  we  reached  Chnng-ching,  which  city  I  waa  visiting  for  the 
third  time  within  the  past  five  yearu,  and  on  each  oooasion  1  found  it 
had  increased  greatly  in  pronperity.  There  is  an  immense  trade  to  this 
liver  port,  which  trade  could  be  increased  to  an  enormous  extent  were 
better  means  of  communication  once  eatabliahed. 

Chung-king  ia  the  commerciul  metropolis  of  Se-ohuanj  and  the  first 
objective  of  any  railway  entering  the  province  must  be  this  city.  For 
it  stands  at  a  point  on  which  the  network  of  all  the  rivers  of  Se-chuan 
focus,  and  to  which  all  their  traffic  is  home.  And  although,  for  com- 
mercial purposea,  ttteamera  are  never  likely  to  be  able  to  navigate  the 
Se-chuan  waterways,  not  even  the  main  stream  of  the  Yang-tsse,  yet 
large  junks  carrying  freight  of  twenty  Vj  fifty  tons  by  siiiUug  aod  track- 
ing can  navigate  them  for  some  hundreds  of  miles,  and  smaller  junktf 
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can  reach  to  the  confines  of  the  Se-ohnan  baaiD,  trmnakipment  alwaji 
taking  place  at  Chnng-ching. 

Ita  present  great  import  trade  ia  in  Indian  cotton  yATOt  whiok 
oonBtitntes  over  70  per  cent,  of  the  total  foreign  imports,  and  tntt 
againat  the  competition  of  the  Shanghai  and  Japanese  ootton  millit 
with  their  advantages  of  proximity  and  abundant  labour,  India  has  id 
far  not  only  held  her  own,  but  within  the  last  two  years  has  doubled 
her  imports,  and  has  achieved  this  under  the  most  harassing  restrio- 
tions  caused  by  the  hazardous  means  of  commonioation  which  at 
present  exist. 

These  have  engendered  a  still  more  hampering  system  of  credit, 
the  detrimental  effects  of  which,  on  the  purchasing  pomrers  of  the 
Se-chuanese  consumer,  Mr.  H.  E.  Sly,  who  was  acting  oonsol  at  the 
time  of  our  visit,  has  shown  most  clearly  in  a  recently  published  report, 
which  will  well  repay  the  careful  study  of  those  interested  in  British 
trade  in  these  parts.  Mr.  Sly  shows  how  the  peculiar  system  of  dealing 
in  merchandise  now  in  existence  is  due  to  its  delay  in  transit*  and  that 
thereby  a  great  dearth  of  ready  money  in  circulation  amongst  the  paoide 
of  the  province  is  caused,  hence  the  larger  part  of  the  txmde  has  to  be 
done  in  kind,  and  thus  the  actual  value  of  the  products  is  Smt  greater 
than  the  producer  himself  obtains  by  their  sale. 

A  railway  will  remedy  this,  as  by  the  safety,  and  regnlarityv  ^ 
celerity,  and  cheapness  of  transport  it  will  provide,  it  will  faolBtste 
direct  interchange,  and  so  cause  an  increased  import  of  £aresgn  goodib 
which  will  come  up  in  three  days  instead  of  as  many  mmiths.  Bisssl 
intercourse  with  the  purchaser  of  these  goods,  who  is  the  sellsr  of  hie 
own,  will  largely  divert  the  profits  of  barter  from  the  hands  of  a  fcv 
wealthy  speculators,  as  at  present,  into  those  of  the  people 
and  thereby  increase  their  purchasing  power,  and  from  this  a 
increase  of  trade  in  British  manufactures  will  result. 

At  present,  of  the  £2,381,616  sterling  of  foreign  imports  whidh  pase 
through  the  customs  at  Chung-ching,  £2,150,000,  or  over  90  per  oeni, 
are  represented  by  British  textiles,  and  of  these  Indian  ootton  yam 
accounts  for  £1,849,070  sterling. 

These  figures  show  the  extent  to  which  the  Indian  Government 
must  be  interested  in  all  that  pertains  to  the  further  development  of 
such  a  market.  It  is  difficult  to  place  any  limitation  on  the  possibilities 
of  expansion  this  trade  alone  offers  under  better  oonditions  of  transport 
But  apart  from  this  cotton  yam  trade,  which  India  is  peculiarly  suited 
to  supply,  and  in  which  she  does  not  enter  into  any  harmful  oompetition 
with  our  home  industries,  there  is  an  enormous  field  for  these  latter  in 
Se-chuan.  For  as  yet  we  have  only  been  able  to  touch  on  the  outskirts 
of  the  trade  which  the  province  is  capable  of  affording.  To  Lianoaahire 
in  cotton  drills  and  shirtings,  to  Yorkshire  in  woollens,  to  Shefiield  and 
Birmingham  in  machinery  and  metal  work.     As  the  resouroes  of  the 
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province  and  the  [nircliaaing  jwwers  of  the  iBbabirants  are  f'oveloped 
bj  a  railway,  an  immeDse  trade  will  spring  Dp  in  all  of  these  articles. 
We  have  in  Se-chiian  an  enonnous  population,  larger  than  that  of  the 
Britiflh  Islands,  a  pof  illation  endowed  with  the  higheBt  inteliigeuoe, 
induetry,  and  thrift,  and  eager  to  purchase  everything  which  will  add 
to  their  comfort  and  be  of  use,  inhabiting  a  country  rich  in  ratural 
products,  and  only  ret|uiring  to  have  its  latent  resources  developed  to 
become  perhaps  the  richest  in  the  world ;  a  population  requiring  all 
the  articles  which  these  great  mannfactnring  ceiitres  of  ours  are  striving 
to  find  a  market  for,  and  are  liable  to  be  starved  for  want  of  ^  and  a 
country  in  which  onr  manufactures  have  effected  such  a  footing  that 
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00  per  cent  of  the  exifeting  frade  belongs  to  the  Tkitish  Empire,  and 
within  the  short  period  of  ten  years,  under  the  most  disadvantageouR 
and  hampering  conditions,  this  trade  has  been  able  to  treble  itself,  even 
whilst  the  latent  wealth  of  the  province  and  the  purchasing  power 
of  the  people  has  remained  undeveloped »  due  to  want  of  proper  com- 
munications with  the  outer  world. 

In  the  Se-chtmn  basin,  within  an  area  not  exceeding  that  of 
Belgium,  and  with  a  far  greater  popiilatioD,  there  is  not  even  a  single 
road  which  will  admit  of  wheeled  carriage  or  of  draught  animals  of  any 
sort  l>eing  need.  In  these  days  of  severe  industrial  competition  it  seems 
almost  incredible  that  a  country  with  this  enormous  population  and 
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natural  aclvantagoB  should  have  been  allowed  to  remain  without  a  nil* 
way,  when  even  the  local  traffic  from  town  tu  town  would  have  been 
sufficient  to  make  one  pay.  What,  then,  are  the  factf^ra  ^vhich  can 
posiibly  stand  in  the  way  of  such  a  profitable  undertaking,  and  one  ao 
desirable  to  the  world  at  large?  It  cannot  any  longer  be  said  that  the 
Chinese  are  prejudiced  as  a  nation  againet  any  sort  of  railway  oonstruc- 
tion  being  undertaken  in  their  country,  for  we  have  just  seen  how  tbia 
great  Peking-Hankan  line  has  sprung  up  and  rans  through  the  centre 
of  the  great  plain  of  China,  and  is  being  eagerly  resorted  to  by  th» 
people.  And  though  we  may  well  lament  the  small  extent  of  British 
controlled  railways  in  China  as  compared  with  those  of  continental 
nations,  yet  it  cannot  be  said  that  British  capital  will  not  come  forward. 
That  it  is  in  no  way  less  enterprising  than  that  of  other  nations  may 
be  seen  if  we  look  around  at  what  has  been  done  by  it  elsewhere  in 
China  where  it  has  been  able  to  secure  ao  opening,  as  in  the  northern 
railway  to  Peking  and  Shan-hai-kuan,  where  it  was  the  pioneer  of  rail- 
way enterprise  on  a  large  scale ^  and  more  recently  in  the  Shanghai- 
Nanking  line,  whose  value  the  public  are  now  realizing^  and  also  on  the 
Shansi  plateau,  where,  under  great  difficulties*  700  miles  from  an  ooeaa 
port,  it  has  constructed  and  is  auccesafully  running  a  line  of  railway 
oonnecting  tho  immense  Shansi  coalfields  with  the  waterways  of  the 
Grand  CanaL 

Neither  active  hostility  on  the  part  of  the  Chinese,  nor  want  of 
Rritish  enterprise,  can  therefore  be  looked  upon  as  the  factors  of  hin* 
dering  British  commercial  development  in  the  upper  Yang-tze  provinceti 
but  there  are  two  obstaoles  standing  in  its  way  which  should  be  care- 
fully considered. 

The  first  of  these  is,  that  the  C'hinese  provincial  authorities  state 
that  they  are  themselves  desirous  of  undertaking  all  future  railway 
constraction,  and  of  effecting  this  solely  with  Chinese  capital  raised  in 
the  provinces  concerned,  and  wholly  under  Chinese  management.  Now, 
no  one  could  in  fairness  possibly  object  to  this  programme  being  carried 
out,  and  as  Se-clman  has  interest  for  Great  Britain  only  from  the  faci 
of  the  immense  trade  that  it  will  one  day  give  us,  we  as  a  nation  ought 
to  be  delighted  to  see  the  Chinese  themselves  doing  anything  to  open 
up  the  province  in  a  way  which  will  bring  this  al>cmt  speedily.  Bat  in 
the  keen  modern  competition  for  trade  it  is  iilmost  impossible  for  any 
manufacturing  nation,  least  of  all  for  Great  Britain,  to  look  on  uncon- 
cernedly at  the  iudefinite  postponement  of  the  development  of  one  of 
the  richest  and  most  densely  populated  parts  of  the  Earth's  surface, 
a  part  of  China  whose  trade  we  already  poeeess  so  large  a  proportion 
of,  but  which  represents  only  a  small  fraction  of  what  it  is  capable  of 
affording  us  under  better  communications  and  modem  conditions,  and 
it  would  appear  as  if  such  indefiuite  postponement  is  likely  to  be  the 
only  result  of  provincial  action  ;  for  though  the  Chinese  say  that  they 
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are  about  to  raise  six  millions  sterling  in  the  Hu-peh  and  Se-cbuan 
provinces  for  tbe  constmction  of  a  railway  wbicb  will  pass  tbrongh 
these  provinces  frem  Hankau  to  Cheng-tn,  there  is  no  doubt  but  that 
neither  this  sum,  nor  even  any  fraction  of  it  worthy  of  consideration, 
will  be  forthcoming  under  existing  conditions. 

According  to  the  official  announcement  which  has  been  made,  the 
railway  is  to  be  constructed  and  managed  by  the  provincial  officials, 
whilst  the  local  magistrates,  landholders,  and  merchants  are  to  be  in- 
vited to  subscribe  the  money  on  a  four  per  cent,  guarantee,  and  no  foreign 
assistance  is  to  be  accepted.  Now,  in  Se-chuan  the  ordinary  investor 
does  not  care  to  deposit  his  money  even  in  safe  security  unless  he 
obtains  12j^  per  cent,  interest;  and  in  China  a  railway  whose  financial 
control  was  in  the  hands  of  the  provincial  officials  would  hardly  be 
looked  upon  as  a  desii*able  investment  by  the  astute  Chinese  investor, 
who  has  had  an  experience  of  official  methods.  The  necessary  amount 
will  therefore  never  be  subscribed,  even  if  six  millions  were  sufficient, 
but,  as  a  matter  of  fact,  the  sum  required  will  be  nearer  ten  millions 
sterling  than  six,  if  the  railway  is  to  be  carried  from  Hankau  via 
Chung-ching  to  Cheng- tu. 

It  is  quite  possible  that  by  offering  certain  official  privileges  to 
investors  a  comparatively  small  ^m  may  be  raised,  perhaps  sufficient 
to  keep  up  an  imposing  railway  bureau  in  Cheng-tu,  and  for  some  time 
to  provide  high  salaries  for  a  few|  officials,  and  even  to  enable  the 
preliminary  survey  of  a  small  section  of  line  being  undertaken.  But 
such  steps  as  these  will  be  considered  by  the  local  authorities  to  be 
sufficient,  and  may  be  pursued  for  years  without  any  real  progress 
being  made,  until  the  funds  are  expended  and  no  result  attained ;  and 
in  the  mean  time  the  wealth  of  the  province,  which  should  afford  such 
an  immense  market  for  our  trade,  will  remain  undeveloped.  In  these 
days  of  densely  crowded  industrial  centres,  whose  populations  must 
have  markets  for  their  products,  the  rest  of  the  world  cannot  afford  to 
be  indifferent  to  a  state  of  affairs  resulting  in  such  a  deadlock. 

It  would  be  in  the  best  interests,  not  only  of  the  world  at  large,  but 
also  of  China  herself,  if  the  Chinese  imperial  authorities  were  to  fix  a 
limit  of  time  within  which  the  provincial  authorities  must  show  evidence 
of  being  able  to  undertake  construction,  with  some  hope  of  the  com-* 
pletion  of  the  railway  within  a  reasonable  time,  or,  if  not  able  to  do  so, 
that  foreign  capital  should  be  invited  to  give  the  necessary  aid.  And 
as  British  trade  represents  over  90  per  cent,  of  the  foreign  trade  done 
in  the  upper  Yang-tze  regions,  it  should  appear  reasonable  to  the  Chinese 
Government  that  when,  as  will  inevitably  be  the  case,  foreign  assistance 
is  called  to  aid  in  the  construction  of  a  railway  in  these  regions,  British 
capital  should  have  the  preference  given  to  it.  But  this  bringt^us  to 
the  second  of  the  obstacles  which  stand  in  the  way  of  British  com. 
mercial  development  in  Se-chuan.     We  have  with  our  neighbours  the 
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French  an  agreement,  of  which,  if  a  perverted  use  is  made,  either  nation 
is  likely  to  be  hampered  and  obstructed  in  the  execution  of  any  enter- 
prise which  it  endeavours  to  carry  out  single-handed  in  Westem  China. 
By  it  France  and  England  are  reciprocally  forbidden  from  graining  any 
exclusive  advantage,  privilege,  or  monopoly  in  the  provinces  of  Tannm 
and  Se-chuan.  This  agreement  is  one  which,  if  interpreted  on  a 
mutual  friendly  basis,  might  lead  to  the  most  advantageous  resulti 
accruing  to  either  nation.  Unfortunately,  there  has  always  been  the 
possibility  of  international  rivalry  being  so  strong,  that  resort  might  only 
be  made  to  an  agreement  originally  intended  to  be  beneficial,  when  by 
its  instrumentality  what  are  excellent  intentions  on  the  part  of  either 
nation  might  be  frustrated  and  rendered  null  and  void  in  reenlts.  Of 
late,  however,  between  our  neighbours  and  ourselves  the  promise  of  a 
happier  era  has  set  in,  and  we  may  hope  to  see  the  fruits  in  Westem 
China,  and  as  a  contract  under  which  either  nation  must  not  enjoy  any 
exclusive  advantage  cannot  be  brushed  aside  to  suit  the  oonTenienoe  of 
only  one,  it  becomes  necessary,  if  any  progress  is  to  be  made,  that  a 
modus  operandi  should  be  established, *and  as  we  are  the  people  virho  will 
suffer  most  by  any  obstruction  which  will  delay  the  development  of  the 
province  and  the  increase  of  trade  which  we  may  legitimately  expect 
to  derive  therefrom,  the  sooner  we  come  to  a  mutual  understanding, 
whilst  not  endangering  any  of  our  interests,  the  better  it  ^rill  be  for 
these. 

It  would  be  preferable  to  see  any  railway  development  virholly 
British,  but  if  we  have  to  enter  into  joint  co-operation  with  any  nation 
in  these  regions,  a  combination  with  the  French — who  so  far  have  not 
been  a  formidable  rival  in  our  particular  industries — would  appear 
to  be  the  one  which  is  likely  to  be  least  prejudicial  to  the  interests 
of  oar  manufacturers.  France,  with  her  genius  for  initiative,  has  always 
excelled  in  the  conception  of  great  designs,  whereby  the  whole  world 
has  profited  ;  and  Great  Britain,  with  her  vast  commercial  undertakings 
and  constructive  capacity,  has  supplied  the  flow  of  trade  which  these 
designs  have  required  to  bring  them  to  fruition.  As  has  been  seen,  the 
foreign  trade  which  already  exists  in  the  upper  Yang-tze  regions  is 
almost  entirely  British.  It  will  be  wise  for  us  to  consolidate  and 
extend  this  before  more  formidable  trading  competitors  than  onr  French 
neighbours  step  in  and  secure  a  footing  in  these  markets  to  the  detri- 
ment of  our  own  industries. 

And  in  entering  on  any  joint  enterprise  whereby  we  may  be  enabled 
to  extend  our  trade,  the  fact  must  never  be  lost  sight  of  that  we  are 
the  nation  by  whose  industrial  enterprise  this  existing  trade  in  the 
upper  Yang-tze  regions  has  been  built  up,  and  that  the  immense 
preponderancd  of  British  trade  should  still  give  us  a  controlling  voioe 
in  any  joint  foreign  enterprise  in  these  regions,  the  epithet  •*  foreign  " 
being  meant  to  express  that  of  any  nation  other  than  of  China  herself. 
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?'ere  it  unt  for  the  trade  which  Britif^h  indtietry  has  already  eHtal:i- 
lished,  any  such  project  aa  that  which  we  are  coDBidering  woiahl  not 
have  become  practicable,  and  otir  neighhours  should  be  the  first  to 
recognize  the  jiisticc  of  these  grounds  of  our  claim  to  a  predominant 
position  in  any  joint  enterpiiBe. 

AiluBion  has  already  been  made  to  the  extent  to  which  our  Indian 
empire  is  interested  in  the  sea-borne  trade  of  these  upper  Yang-tz.e 
regions,  and  how  India  must  therefore  be  particularly  concerned  in 
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anything  that  may  lead  to  the  security  of  this  trade  and  its  expansion. 
Let  us  now  consider  in  what  other  directions  India  will  be  affected  by 
the  opening  up  of  Se-chnan  by  a  railway  entering  the  province  from 
the  lower  Yang-tze  regions. 

At  present  Indian  merchandise  from  Bombay  and  Calcutta  is  shipped 
to  Shanghai,  and  thence  has  to  be  conveyed  by  steamer  1000  miles  np 
the  Yang-tze,  twice  breaking  cargo,  finally  to  be  taken  np  by  junk  for 
a  perilous  voyage  of  500  miles  or  more. 
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It  is  very  obyions  how  greatly  India  moat  be  intereated,  not  only 
in  securing  a  rapid  and  safe  jonmey  for  her  merohandiae,  bat  also  in 
enoonraging  and  forwarding  any  sound  soheme  whioh  may  lead  to  a 
further  development  of  these  markets,  the  ontskirta  of  -which  she  has 
so  far  toncbed  on,  as  shown  by  tbe  immense  leap  this  one  trade  h 
cotton  yam  has  taken  in  the  last  two  years,  dmiBg  -which  period 
Indian  imports  into  Se-chnan  have  exactly  doubled. 

Tbe  purchasing  powers  of  the  fifty  millions  in  Sc-chuan  csn  be 
increased  to  an  enormous  extent  as  their  opportunities  for  developing 
the  latent  resouroes  of  their  province  and  a  safer  and  axure  means  of 
transport  are  afforded,  and  not  only  of  these  fifty,  bnt  alao  of  the  odd 
millions  who  can  be  reached  on  the  borders  of  Kannnih,  Tibet,  Kwei- 
chau,  and  Yun-nan. 

One  half  of  the  trade  whioh  at  present  goes  up  tbe  Yan^tse  beyond 
Chung-king  is  intended  for  Yun-nan,  and,  though  I  have  been  dealing 
chiefly  with  the  question  of  a  railway  into  Se-chuan  from  the  lower 
Yang-tze,  Yun-nan  and  its  development  is  so  connected  with  thia  problem 
that  we  may  for  a  moment  consider  a  question  in  which  India  must 
eventually  be  still  more  interested — that  of  her  direct  land  oommunica- 
tions  with  Western  China  and  the  upper  Yang-tze,  and  bow  these  will 
be  ultimately  affected  by  this  railway  into  Se-chuan  from  the  lower 
Yang-tze  provinces.  The  railway  entering  Se-chuan  from  the  lower 
Yang-tze,  as  it  opens  out  the  province  and  throws  oat  bxmnches,  will 
undoubtedly  lead  in  time  to  an  extension  to  meet  it  being  made  from 
Yun-nan  Fu,  to  which  place  the  French  railway  is  now  being  carried 
from  the  gulf  of  Tongking.  This  is  purely  a  Frenoh  line,  and  will 
give  the  French  enormous  interests  in  eastern  Yun-nan.  State  support, 
as  well  as  the  natural  features  of  the  country,  bave  enabled  the  French 
to  carry  out  the  construction  of  this  railway.  The  general  trend  of 
the  ranges  between  Yun-nan  Fu  and  Tongking  lend  themselves  to 
such  a  line.  It  is  natural  that  the  trade  from  Eastern  Yun-nan 
should  follow  not  only  the  easiest  route,  but  what  is  also  the  nearest 
line  for  communication  with  the  ocean,  and  this  the  Tong-king  line 
undoubtedly  affords.  But  it  must  always  be  kept  in  mind  that  this 
advantage  only  applies  to  Eastern  Yun-nan  and  its  capital,  Yun-nan  Fu, 
and  it  is  only  to  the  latter  that  the  French  can  establish  by  natural 
advantages  any  exclusive  right  of  way. 

British  trade  has  so  far  more  than  held  its  own  in  the  far  richer 
western  portion  of  the  province,  and  has  so  far  secured  the  whole  of 
the  trade  of  the  important  centre  of  Ta-li  Fu  and  of  the  populous  plains 
near  it.  Yun-nan  Fu,  as  the  capital  of  the  province  and  aa  the  centre 
to  which  French  activity  is  directed,  has  received  an  undue  share  of 
attention  in  itself,  and  is  liable  to  be  considered  as  the  main  objective 
for  any  line  from  Burma.  As  pointed  out  to  us  by  Major  H.  R.  Davies, 
to  whose  careful  survey  and  explorations  we  are  indebted  for  a  thorough 
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knowledge  of  Yim-nan,  the  capital  lies  in  the  poorer  half  of  the  pro- 
vince, whereaB  the  richest  districts  in  the  proviDce  are  those  in  the 
neighbourhood  of  Ta-li  Fu,  whose  nattiral  source  of  supply  under  preBent 
conditions  is  Bhamo.  From  the  commercial  centre  of  these  Ta-li  Fii 
districta  to  Bhamo,  with  ita  conneetious  bv  large  river  steamers  to 
the  ooeaD,  is  a  distaDCe  of  280  miles  ;  whereas  from  Ta-li  Fu  to  Man- 
hao,  the  head  of  navigation  for  large  junks  on  the  Hed  river  trading 
with  Tong'king,  is  396  miles;  so  that  with  this  advantage  of  proximity 
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to  Bliamo,  it  is  only  natural  that  the  Western  Yuu-tian  trade  should  be 
British. 

The  railway  entering  Se-chuan  from  the  lower  Yang-txe,  as  it  opens 
up  the  province  and  throws  out  branches,  will  iindonbtedly  lead  in  time 
to  an  extension  to  meet  it  being  made  from  Ynn-nan  Fu,  to  which  place 
the  French  railway  is  now  btdng  carried  from  the  Gulf  of  Tong-king. 
This  is  purely  a  French  line,  and  will  give  the  French  enormous 
interesta  in  Eastern  Yun-nan.     Stat©  support,  as  well  as  the  natural 
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features  of  the  country,  have  enabled  the  French  to  carry  ont  the  oon- 
strnction  of  this  railway,  the  general  trend  of  the  ranges  and  valleyi 
between  Ynn-nan  Fn  and  Tong-king  lending  tfaemselves  to  boA  a 
line. 

Bnt  when  the  French  have  completed  their  railway  to  Ynn-nan  Fi 
this  favourable  state  of  affairs  will  cease  to  exist,  as  there  will  then  be 
a  distance  of  only  220  miles  between  Ta-li  Fu  and  the  French  railway, 
as  against  the  280  miles  to  Bhamo.  Thus  the  trade  of  Western  Ynn-nan 
will  be  transferred  to  the  Freijoh  and  the  Gulf  of  Tong-king,  and 
though  it  may  be  of  only  small  dimensions  at  present,  it  is  one 
capable  of  great  expansion  in  the  future,  and  one  we  cannot  therefore 
afford  to  lose.  Therefore,  unless  we  are  to  sit  down  qnietly  and 
lose  the  prospects  of  this  great  future  trade,  we  must  do  something  at 
once. 

The  difficulties  of  a  railway  route  from  Burma  through  Ynn-nan 
are  well  known,  but  though  such  a  line  may  not  enter  into  the  range  of 
practical  politics  in  the  immediate  present,  and  does  not  call  for  prompt 
action  being  taken  in  the  way  this  line  between  the  lower  Yang-tse 
provinces  and  Se-ohuan  does,  yet  we  cannot  lose  sight  of  the  fact  that  in 
this  great  empire  of  ours,  so  dependent  on  its  trade,  we  must  often  enter 
on  what  may  be,  in  the  present,  unproductive  expenditure  to  provide 
for  future  contingencies.  Therefore,  after  India  has  developed  her 
internal  railways,  she  may  well  find  it  to  her  interest  to  extend  her 
trade  relations  and  facilitate  them  by  railway  constrnction  from  her  land 
frontiers  conterminous  with  those  of  China.  She  may  not  be  able  to 
enter  on  any  scheme  embracing  a  railway  line  through  Ynn-nan  into 
Se-chuan  in  its  entirety  for  a  long  period  yet,  but  she  can  take 
steps  before  it  is  too  late  to  secure  a  trade  outlet  for  the  fntnre,  so 
as  to  ensure  the  full  enjoyment  of  all  advantages  in  the  trade  of 
Yun-nan,  which  province,  in  the  course  of  time,  as  it  regains  its  popnla- 
tioD,  which  has  only  temporarily  been  lost,  and  as  its  undoubted 
mineral  wealth  is  developed,  will  become  one  of  the  most  prosperous  in 
China. 

A  magnificent  scheme  only  proves  such  when  it  can  be  carried  out 
with  gome  great  advantage  gained  beyond  that  of  accomplishiDg  a 
splendid  engineering  feat  or  a  hollow  political  triumph  with  nothing 
but  empty  vainglory  resulting.  A  Burmah-Yang-tze  line  is,  therefore, 
undoubtedly  a  project  to  be  carefully  weighed  over  before  any  step 
is  taken,  and  if  found  wanting,  to  be  rejected.  But  it  must  be  kept 
in  mind  that,  though  the  trade  offered  by  Yun-nan  may  at  the  present 
time  be  but  small,  it  is  necessary  to  look  beyond  this,  and  any  one 
who  does  so,  and  also  studies  its  past  history  as  well  as  what  its 
future  must  bring  forth,  will  see  that  Yun-nan  has  enjoyed  in  the 
past  much  richer  and  more  prosperous  conditions.  With  the  over- 
flow   of  excess    population  from    Se-chuan,  these  conditions   will  not 
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only  be  attained  again,  but  with  the  spread  of  modern  industrial 
methods  and  the  development  of  modern  communications,  must  be  far 
surpassed. 

Unless  this  planet  were  to  stand  still  these  naturaUy  rich  provinces 
must  advance  with  the  rest  of  the  world.  But  Se-chuan  must  first  be 
opened  up  from  the  east,  and  the  increased  prosperity  which  rapid  and 
safe  means  of  communication  bring  to  this  province  will  cause  new  out- 
lets to  be  sought,  and  these  will  be  in  the  direction  of  Yun-nan,  which 
by  then  will  have  been  opened  up  by  the  French  railway  as  far  as 
Yun-nan  Fu,  the  capital.  The  importance  of  this  line  from  the  lower 
Yang-tze  rests  not  only  on  its  being  a  sound  undertaking  financially,  but 
also  on  the  fact  that  it  will  become  the  centre  from  which  will  radiate 
the  great  system  of  railways  stretching  from  the  Indian  ocean  to  the 
North  China  seas,  and  which  will  enable  us  to  secure  for  British  manu- 
facturers the  market  of  the  millions  of  people  which,  under  the  pre- 
sent limited  means  of  communication,  we  have  barely  been  able  to 
touch  upon. 

The  information  obtained  in  our  journeys  may,  I  hope,  form  a 
stepping-stone  towards  this  result.  I  have  not  been  able  to  enter  so 
fully  into  our  routes  as  those  interested  to-night  might  have  wished ; 
but  I  hope  later  on,  when  it  is  expedient  to  do  so,  that  a  map  may  be 
produced  for  the  Journal  of  the  Society  in  which  the  knowledge  of  the 
basin  of  Se-chuan  and  its  approaches  gained  by  the  labours  of  the 
parties  to  which  I  have  had  the  honour  in  the  past  four  years  to  conduct 
to  these  parts  will  be  available ;  and  as  over  8000  miles  of  routes  wore 
traversed  by  trained  surveyors  and  mapped  on  a  scale  of  2  miles  to 
the  inch  and  observations  systematically  taken,  it  will,  I  hope,  prove  a 
useful  addition  to  our  geographical  knowledge ;  and  it  will  be  found, 
I  hope,  that  a  key  to  the  problem  of  opening  out  these  upper  Yang-tze 
regions,  so  important  to  our  commerce,  will  have  been  furnished. 


Before  the  reading  of  the  paper,  the  Pbbsidbnt  said  :  The  meeting  will  remember 
a  yery  interesting  paper  Colonel  Manifold  read  to  us  about  eighteen  months  ago. 
Since  that  time  he  has  again  made  a  yery  important  journey  to  the  regions  of  the 
headwaters  of  the  Yang-tze,  of  which  he  will  giye  us  an  account  to-night.  I  will 
now  ask  Colonel  Manifold  to  read  his  paper. 

After  the  reading  of  the  paper — 

Sir  Geobqb  Soott  :  I  haye  not  had  the  advantage  of  being  over  that  part  of  the 
country  aboat  which  Colonel  Manifold  has  lectured  so  very  ably  and  graphically  to- 
night, but  I  have  been  on  sections  of  the  Yang-tze  to  which  he  has  referred.  Last 
August  I  went  up  from  Shanghai  to  Hankaa,  and  from  Hankau  I  went  over  the 
railway  line  to  Peking.  At  that  time,  I  am  sorry  to  say,  the  railway  was  not 
finished,  but  from  Hankau  I  took  a  ticket  to  Yencheng,  a  place  20  or  30  miles  north 
of  the  point  Colonel  Manifold  pointed  out  to  you  on  the  map  from  which  he  started 
for  the  Han  river.  From  Yencheng  I  had  to  go  on  by  construction  trains,  and  a 
number  of  bridges  had  been  washed  away  by  heavy  rains,  so  that  I  was  deposited 
in  the  middle  of  some  maize-fields  some  distance  from  a  village.    At  the  village 
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there  were  do  oarts^  bo  I  had  to  adopt  the  mode  of  transit  for  my  twggage  whkk 
Colooel  MaDifold  showed  you — I  had  to  take  wheelharrows  for  a  diatance  of  90 
miles  to  the  Yellow  river,  and  from  the  Yellow  riyer  I  had  to  put  up  with  joltiag 
in  carts,  which  was  yery  much  worse  than  the  sedan-chairs  of  which  he  spokL 
They  are  yery  tiring,  and  at  the  end  you  generally  feel  as  though  you  had  beea 
run  over  in  a  foothall  scrimmage.    It  took  me  two  months  to  recoTer  from  tki 
hruisee.    At  Hsin  Hsiancr,  a  £ur-sized  town,  almost  due  west  of  Wei-Hoi-Fo,  i 
British  line  crosses  the  Pe-han  ndlway,  and  trains  were  running  hackwazds  and 
forwards.    They  do  not  go  fieur,  hut  eyentually  I  dare  say  it  will  coiiQect  the  Gbrmsa 
railway  with  Huai-ching.   At  that  moment  it  ended  at  some  coal-mines  which  Mr. 
Jamieson  is  digging.    Unfortunately,  a  great  deal  of  water  was  coming  into  tho 
mine,  and  so  fisur  as  I  know  they  haye  not  got  any  coal  out  yet.     From  Cheng-to 
to  Shun-te  Fu,  I  had  to  travel  hy  ballast  train.    What  struck  me  most  was  ths 
enthusiasm  with  which  the  Chinese  used  the  trains.    The  guards  and  railway  ood- 
struction  people  were  not  people  of  the  most  exalted  morality,  and  althou^  ths 
coolies  were  supposed  to  ride  on  the  ballast-trucks  for  nothing,  these  people  all  took 
fees  from  them^  and  the  way  the  Chinese  dodged  round  to  try  and  get  on  the  trodu 
convinced  me  that  a  railway  anywhere  in  China  is  certain  to  pay.      Ahout  the 
middle  part  of  China,  the  country  round  about  the  Han  river,  I  know  nothing,  bat 
Colonel  Manifold  has  told  you  as  much  as  any  one  is  likely  to  know.     From  the 
Bhamo  side  I  do  know  something  about  the  approaches  to  the  Yang-tae  river,  and 
I  am  sorry  to  say  Colonel  Manifold  is  not  so  enthusiastic  about  the  railway  inm 
that  side  as  I  should  like  to  have  seen  him.    The  whole  question  of  a  railway  firom 
that  side  has  been  prejudiced  by  Colbome  Baber,  who  said  that  a  railway  there 
would  have  to  be  a  series  of  bridges  and  tunnels.    Well,  if  you  start  from  Bhamo, 
which  was  the  point  Colooel  Manifold  did  start  from,  you  would  have  to  build  these 
bridges  and  tunnels.    But  some  years  ago  some  one  asked,  was  there  not  a  way  rooodt 
and  in  this  case  there  is  a  way  round.    Nature  has  provided  us  with  a  geological 
fault.    Colonel  Manifold  told  us  that  the  rivers  and  the  ridges  ran  due  north  and 
south,  and  so  they  do  in  most  places^  but  in  one  place,  directly  in  a  line  with 
Maodalay,  there  is  a  curious  fault — the  line  of  rocks  run  due  east  and  west,  and  up 
this  from  Maodalay  a  railway  has  been  built.    This  line,  however,  reminds  me 
rather  of  the  road  of  which  we  saw  beautiful  pictures,  built,  I  think,  by  the  Se- 
chuan  men.    But  it  seems  to  me  we  are  like  the  Hupeh  men  in  so  far  as  we  are 
faint-hearted,  and  have  not  finished  the  line.    The  railway  so  &r  stops  at  Laahio, 
and  if  it  goes  no  further  it  will  never  pay,  but  if  we  carry  it  along  this  geological 
fault  to  China  or  into  China  it  will  be  a  success.    The  fault  leads  us  not  only  to 
the  Salwin  river,  but  it  gives  us  a  route  up  the  Nam  Ting  to  the  Mekong  river 
watershed.    Colonel  Manifold  referred  to  Major  Davies*  journey  up  there.     He  was 
in  a  hurry  to  get  to  Tali-Fu,  and  therefore  he  took  the  most  direct  line.     Captain 
Wattd-Jones,  who  was  killed   by  the  Boxers,  went  up  more  or  less  prospecting 
for  a  railway,  but  he  also  wanted  to  go  as  fast  as  he  could,  and  so  he  went  the 
same  way,  and  this  lino  of  crossing  the  Mekong  is  certainly  very  difficult.     The 
proper  route  would  be  to  cross  southwards  from  the  Nam  Tinl  to  the  Nam  Hsonl, 
down  which  the  Mekong  could  be  easily  approached.    The  country  in  between  is 
a  series  of  anastomosing  streams.    The  rivers  appear  and  disappear  in  a  most  ex- 
traordinary way,  so  that  you  do  not  know  which  way  they  are  going.     But  in 
any  case  a  good  railway  expert  is  wanted  to  examine  this  route,  and  if  once  the 
railway  could  be  got  across  the  Mekong  to  Ching-Tuug,  then  there  is  no  difficulty 
whatever  in  going  north  towards  Tali-Fu,  or,  better  still,  to  a  point  halfway  betwem 
Tali  and  Yunnan-Fu,  whence  there  is  an  easy  approach  to  the  Yang-tze.     I  am 
inclined  to  think  this  railway  would  pay  very  well.    But  the  Boyal  Gkographioal 
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Society,  as  a  rule,  does  not  care  very  much  to  talk  about  trade  or  about  politics, 
so  I  wiil  only  soy  that  so  far  as  Colonel  Manifold  referred  to  this  question  1  will 
say  ditto  to  bim^  and  I  will  put  it  on  tho  ground  which  is  much  more  in  tbe 
way  of  the  Royai  Geographical  Society — of  the  ethnological  question.  The  country 
north  of  Tali-fu  is  tbe  place  where  we  shall  finil,  if  we  ever  do  fiod,  the  Bolntion  of 
a  great  many  of  tbe  puzzling  questions  of  the  different  races  who  inhabit  the 
frontier  hills.  We  want  to  find  out  a  great  deal  more  about  tbe  Akha,  aod  we 
want  to  know  about  the  Labu*  At  present  the  learned  authorii  of  the  linguistic 
aurvey  of  India,  whenever  they  fiod  one  of  these  tribes  of  which  they  do  not 
know  much  and  of  which  tbe  vocabularies  are  not  very  extensive,  immediately 
put  it  into  the  Tibeto-Bunnan  class,  which  is  very  much  what  we  upod  to  do 
as  boys ;  if  we  met  a  place  that  looked  like  a  town  wo  put  it  in  Asia  Minor,  and 
if  it  looked  like  an  island  we  put  it  in  the  ^gean  sea,  I  will  not  further  trespass 
on  your  lime,  but  I  know  I  shall  l>e  expresslog  your  feelings  in  thanking  Colonel 
Manifold  for  his  very  excellent  paper. 

Mr,  Bybon  Bresnak  :  I  think  that  anybody  who  has  paid  attention  to  tbe 
paper  which  has  been  read  by  Colonel  Manifold  must  feel  persuaded,  if  ho  was  not 
already  convinced,  that  there  are  great  advantages  for  all  concerned,  for  the  province 
of  B«-cbuan  itself,  for  all  foreign  countries  which  have  commercial  relations  with 
China,  aud  for  those  with  whose  moaey  and  by  whose  energy  the  great  work  will  be 
completed,  there  ii  a  great  advantage  for  all  if  a  railway  can  be  constructed  which 
will  link  up  the  province  of  Se-chuan  with  China,  and  thereby  with  tbe  rest  of  tbe 
world.  The  wealth  of  the  province  and  ita  latent  resources  have  l>een  referrt!d  to  by 
every  one  who  baa  been  there,  and  the  easy  circumstances  of  the  well-to-do  popula- 
tion have  been  remarked  by  every  observant  traveller.  I  stippoae  of  that  population, 
which  is  loosely  put  down  at  from  forty  to  sixty  millions,  their  ooly  grievance  is 
that  ibey  are  uoable  to  share  the  bounteous  gifts  of  Provideoce  with  lets  fortunate 
people  outside.  Se-chuan  may  be  reached  from  two  directions,  from  ibe  east  iind 
from  the  south- west  by  way  of  Burma  and  Tong-king*  I  thlnb,  if  only  com- 
utercid  and  financial  prospects  are  taken  into  consideration,  there  is  no  question 
that  the  first  railway  must  be  built  by  the  east,  that  is  reaching  Se-chuan  by  the 
front  door ;  and  what  use  we  make  of  tbe  back  door  must  be  left  for  future  con- 
sideration when  events  have  developed.  Naturally,  the  lecturer  did  not  tell  us  very 
much  about  tbe  routes  he  had  followed  ;  bat  I  think  we  may  all  take  it  for  granted 
that  there  are  no  insuperable  difficulties  in  coostructing  a  line,  and  that  if  we  had 
bad  the  bold  on  China  that  we  have  in  India,  a  line  would  have  been  constructed  long 
ago.  Bat  it  may  very  well  be  that  there  are  no  serious  physical  obstacles,  and  that 
the  railways  arc  sure  to  come,  but  that  is  not  all.  We  have  to  remember  that 
China  ia  nn  independent  country,  that  we  cannot  force  railways  upon  her — at 
least,  England  is  not  tbe  nation  to  do  so — so  that  any  railways  in  which  we  have 
a  hand  must  be  constructed  with  the  consent  of  the  Chinese  Government. 
Colonel  Maoifold  has  told  us  that  there  is  ooe  serious  obstacle  that  the  provincial 
autboritie:)  have  stated  their  opinion  that  tbey  would  like  to  provide  the  money 
and  retain  the  control  of  tbe  railways  in  their  own  handg.  I  quite  agree  with 
Mm ;  there  Is  not  tbe  slightest  chance  of  a  titbe  of  tbe  money  being  found 
on  those  conditions.  No  Chinaman  will  put  money  into  a  concern  controlled 
by  Chines  a.  Bm  if  the  province  is  unable  to  do  tbe  work,  tbe  central  gov  em  meet 
will  then  say  they  must  have  recourse  to  foreign  capital.  But  that  is  not  a  matter 
to  discuss  here.  I  do  not  think  we  may  expect  much  difiicalty  from  the  second 
obstacle  which  Colonel  Manifold  mentions — I  mean  tbe  agreement  between  England 
and  France  whereby  both  countries  are  not  to  seek  exclusive  advantages  or  mono- 
polies in  the  province   of  Se-chuan  or  Yuu-nan,     That  must  have  meant  that 
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neither  GK)vernmeDt  would  seek  to  do  bo,  but  not,  certainly,  that  priTate  indiWduili 
are  debarred  from  entering  into  enterprises  without  going  halves  ¥dth  the  otka 
side.  I  think  it  would  be  a  very  good  thing  if  the  Chinese  GK>Yeminent  vooM 
institute  a  railway  department  worthy  of  confidence,  and  one  that  would  gWe  Mlii- 
factory  guarantees  that  the  money  provided  by  foreigners  would  be  properly  and 
honestly  spent.  I  know  of  no  place  in  China  where  such  a  department  vooU 
have  a  better  chance  of  making  a  beginning  and  with  a  greater  chance  of  sooom 
than  in  that  region  which  has  formed  the  subject  of  Colonel  Manifold's  TWf 
interesting  paper. 

The  President  :  The  meeting  has  to  thank  Colonel  Manifold  for  a  moA 
interesting  and  entertaining  paper,  in  which,  admirably  illustrated  as  it  was,  he  hu 
given  us  an  idea  of  that  remarkable  region  which  he  has  explored,  many  parts  of 
which,  I  believe,  have  never  before  been  visited  by  any  European.  He  has  filled  our 
minds  with  political  ideas  and  ideas  respecting  the  construction  of  rulroads,  bat 
yet  with  very  remarkable  skill  he  has  never  himself  gone  beyond  the  bonnds  of  tin 
geographical  aspects  of  these  questions.  I  am  sure  you  will  all  join  with  me  ia 
passing  a  very  hearty  vote  of  thanks  to  Colonel  Manifold  for  his  very  valuable 
paper. 


C.  REGINALD  ENOCK'S  JOURNEYS  IN   PERU.* 

By  Sir  CLEMENTS  R.   MARKHAM,  E.C.B.,  President  R.a  S. 

Mb.  Enock,  an  observant  traveller  and  enterprising  mining  engineer, 
has  favoured  us  with  five  interesting  papers  narrating  his  adventarouB 
jouroeys  in  the  snowy  oordillera  to  the  east  of  the  long  lateral  valley  of 
Huaylas,  in  Peru,  his  experiences  in  the  lofty  highlands  and  on  the  ice- 
oaps,  and  his  attempted  ascent  of  a  virgin  Andean  peak. 

The  first  paper  describes  his  exploration  of  a  pass  over  the  eastern 
Cordillera ;  the  second  narrates  a  journey  in  the  region  where  the  riven 
Maranon  and  Huaylas  take  their  rise  ;  the  third  is  on  the  rains  of 
Huanuco  ;  the  fourth  is  on  an  upper  section  of  the  valley  of  the  Mara- 
non ;  and  the  fifth  relates  Mr.  Enook's  attempt  to  asoend  the  peak  of 
Huascaran. 

I  have  found  it  necessary  to  condense  them  into  one  paper. 

I.  Pass  across  the  Snowy  Cordillera, 

On  October  3, 1903,  an  English  engineer  named  0.  Beginald  Enock 
left  the  Peruvian  city  of  Huaraz  with  the  object  of  exploring  a 
pass  in  the  Cordillera  Blanca,  or  snowy  oordillera  of  the  Andes,  which 
bounds  the  valley  of  Huaylas,  in  which  Huaraz  is  situated,   to  the 

east. 

♦  liead  at  the  Royal  Geographical  Society,  January  9, 1905.  Map,  p.  Too.  In  i 
subsequent  number  will  be  publiflhed  a  paper  by  Mr.  Enock  on  ••  The  Bnina  of  Hnanneo 
Viejo." 
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A  glanoe  at  the  map  of  Peru  will  render  clear  the  formation  of  this 
valley,  which  is  known  as  the  Callejon  de  Huaylas.  It  is  a  lateral 
valley  of  the  Andes,  bounded  by  lofty  mountains  on  either  side,  with 
a  river  finally  breaking  through  the  western  or  maritime  cordillera 
after  a  course  from  south  to  north,  and  reaching  the  Pacific  as  the  Santa. 
This  lateral  valley,  80  miles  long,  is  a  very  remarkable  feature  of  the 
Andes.     The  city  of  Huaraz  is  9903  feet  above  the  sea. 

On  the  eastern  cordillera,  to  the  north  of  Huaraz,  the  magnificent 
peak  of  Huascaran,  22,048  feet  above  the  sea,  reflects  the  morning  or 
evening  sun  in  glorious  tints,  and  rises  upwards  towards  the  ever-blue 
heavens  in  impenetrable  majesty — beautiful,  solitary,  eternal. 

Impenetrable,  because  no  human  foot  has  ever  pressed  its  summit. 
The  famous  savant  and  traveller  Raimondi  attempted  its  asoent,  but 
without  accomplishing  it. 

The  object  of  Mr.  Enock's  exploration  was  to  determine  the  prac- 
ticability of  constructing  a  mule  road  to  connect  Humaraz  with  other 
towns  on  the  eastern  side  of  the  snowy  cordillera,  especially  Huari  and 
Huantar.  This  route  would  lead  to  a  large  part  of  the  interior  known 
as  the  Montaiia. 

Accompanied  by  four  young  Peruvians  of  Huaraz,  a  guide,  and  eight 
Indians,  who  carried  the  baggage  and  instruments,  Mr.  Enock  ascended 
a  ravine  called  Quillcay-huanca,  and  formed  his  camp  at  the  foot  of 
a  glacier  which  is  the  source  of  the  Quillcay  river.  The  height  was 
13,288  feet,  the  western  edge  of  the  perpetual  snow-line. 

Sleep  was  continually  disturbed  by  the  thundering  of  the  ayalanches. 
Next  morning  the  party  ascended  the  rocky  wall  on  the  right-hand  side 
of  the  ravine,  and  entered  upon  the  snow-cap. 

Here  all  secured  themselves  to  the  rope  which  had  been  brought  for 
the  purpose,  as  numerous  crevasses  were  encountered,  in  many  cases 
invisible  owing  to  the  coverings  of  snow  which  concealed  them.  The 
ascent  was  gradual,  and  soon  the  snow  began  to  fall  thickly,  which 
entirely  obscured  the  view.  In  the  face  of  this  the  party  was  brought 
to  a  standstill,  for  in  the  darkness  a  false  step  might  have  precipitated 
one  and  all  into  a  crevasse. 

When  the  sky  cleared  the  party  resumed  their  difficult  march,  and 
eventually  reached  the  summit.  Here  a  view  was  obtained  of  the 
eastern  side  of  the  cordillera.  In  front  long  slopes  and  sheer  descents 
extended  downwards,  the  former  crossed  by  yawning  crevasses  of 
unknown  depth,  among  which  there  appeared  to  be  no  passage. 
Beneath  their  feet  the  snow,  heavily  fallen  during  the  night  on  that 
«ide  of  the  mountains,  lay  to  such  a  depth  that  at  every  step  they  were 
buried  to  the  waist.  Above  their  heads  the  sun,  which  for  a  few  brief 
minutes  had  appeared,  again  became  obscured  by  falling  snow.  "  Let 
us  go  back,"  was  the  cry  of  Mr.  Enook's  companions.  But  to  this  he 
opposed  a  firm  negative,  determined  to  complete  what  had  been  begun. 

No.  VI.— Junk,  1905.]  2  x 
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and  believiDg  that,  with  oalmneas  and  caution,  an  advanoe  was  feasible. 
Seeing  that  every  minute  added  to  the  obBCority  owin^  to  the  thieklj 
falling  snow,  he  took  the  guide's  plaoe,  and,  animating  the  others,  ihej 
slowly  commenced  the  descent,  sinking  waist-deep  at  every  step.  Pro- 
gress was  slow,  laborious,  and  exceedingly  fatiguing. 

In  spite  of  all  their  caution  there  were  some  narrow  eacapes.  For 
instance,  in  descending  a  slope  Mr.  Enock  felt  that  the  ground  beneath 
his  feet  was  giving  way.  It  was  a  crevasse,  the  brid^  over  which  bad 
broken  through.  He  obtained  a  momentary  glance  of  the  ioe-w^alls  below, 
which  extended  downwards  until  lost  in  obscurity,  but,  with  the  quick- 
ness of  thought,  he  threw  himself  backwards  at  full  len^h  on  tbe 
snow,  and  slowly  retreated,  making  signs  to  his  followers  to  do  likewise. 
The  remnants  of  the  snow-bridge  slowly  slid  into  the  abyss,  and  they 
Eougbt  another  way. 

Wet,  cold,  and  hungry,  Iheir  privations  were  increased  by  the 
carelessness  of  the  Indian  who  carried  the  basket  of  provisions  and 
cooking  utensils.  While  descending  a  slope,  Mr.  Enock  was  horrified 
at  the  sight  of  these  articles  rolling  past  him.  He  made  a  wild  grab 
at  the  tea-kettle,  but  missed  it,  and,  together  with  the  provisions,  it 
disappeared  into  a  crevasse.  Fortunately  none  of  the  party  suffered 
from  the  dreaded  sorochi,  or  mountain  sickness. 

After  reaching  the  eastern  limit  of  the  perpetual  snow-line,  and 
regaining  the  solid  rock,  the  descent  was  easier.  They  came  to  the 
valley  down  which  the  river  Pamparaju  flows,  and  passed  the  night 
in  one  of  the  caves  which  exist  there.  An  infusion  of  coca  leaves  was 
agreeable  and  sustaining,  while  a  native  remedy  (a  starchy  tuberous 
root)  cured  the  effects  of  snow-blindness. 

The  principal  point  of  geographical  interest  of  the  region,  apart 
from  the  route  as  a  means  of  communication,  is  that  the  summit  they 
crossed  is  the  water-parting  of  the  continent  east  and  west.  The 
waters  of  the  river  Quillcay,  where  the  ascent  was  made,  flow  to  the 
Paciflo  ocean ;  those  of  the  Pamparaju,  where  the  descent  ^vas  accom- 
plished, flow  to  the  Atlantic.  The  greatest  altitude  gained  was  16,076 
feet.  Tbe  width  of  the  perpetual  snow-cap  was  about  4  miles.  The 
rock  formation  of  the  lower  slopes  is  a  bard  porphyry,  capped  higher 
up,  and  probably  beneath  the  snow,  with  a  slate,  fast  disintegrating 
under  the  action  of  the  elements. 

Not  far  from  the  town  of  Huari  the  ancient  Inca  road  from  Cuzco 
to  Quito  passes,  and  in  the  town  of  Chavin,  near  at  hand,  is  the 
famous  old  Inca  fortress.  Numerous  well-carved  stones,  often  built 
into  the  walls  on  modern  houses,  attest  the  skill  of  those  ancient 
workmen. 

The  coca  leaf,  as  is  well  known,  produces  the  alkaloid  known  as 
cocaine,  of  which  a  considerable  quantity  is  manufactured  in  this  valley 
of  the  Maranon  and  exported  to  Europe.     Tbe  cooa  leaf  itself  is  the 
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Indian's  best  friend.  Provided  with  a  pouch  full,  and  a  small  gourd 
of  carbonate  of  lime,  the  Indian  can  abstain  from  food  for  days  together 
during  a  long  journey  without  any  loss  of  energy.  Mr.  Enock  found 
this  leaf  beneficial  in  the  form  of  an  infusion,  and  he  believes  that  its 
use  might  be  advantageously  adopted  in  Europe. 

He  describes  the  country  east  of  the  snowy  Cordillera  as  both 
magnificent  and  interesting.  Copper,  silver,  gold,  lead,  and  quick- 
silver are  found  in  lodes  or  deposits,  and  anthracite  coal  is  abundant. 

II.  Sources  of  the  Maranan  and  Huaylas, 

Mr.  Enock's  next  journey  was  to  the  headwaters  of  the  river 
Maranon.  There  are  two  streams  coming  from  south  and  south-west, 
which  unite  near  the  town  of  Pachas.  That  from  the  south  is  the 
Maranon  proper,  flowing  from  its  source  in  Lake  Lauricocha.  That 
from  the  south-west  is  the  Yizcarra,  and  has  its  origin  in  the  cordillera 
of  the  Andes  near  Huarapasca. 

Mr.  Enock  travelled  down  the  valley  of  the  Vizcarra  to  Huallanca, 
a  small  place  which  is  of  growing  importance  owing  to  mining  enter- 
prise and  development.  In  the  neighbourhood  there  are  very  extensive 
deposits  of  anthracite  coal,  which,  in  some  future  time,  must  cause  this 
region  to  become  important.  The  coal-seams,  in  many  cases,  stand 
vertically  within  their  enclosing  strata,  which  have  been  very  much 
upheaved  and  distorted.  They  tower  up  to  a  height  of  several  hundreds 
of  feet  above  tbe  river,  and  lend  themselves  to  economical  mining 
methods. 

Leaving  the  Vizcarra  on  the  west,  near  its  headwaters,  Mr.  Enock 
arrived  within  a  nhort  distance  of  his  objective  point,  Cbonta,  when 
a  fierce  snowstorm  overtook  him  and  caused  him  to  lose  the  track.     On 
many  of  these   mountain  uplands,   or  **  punas,"  there   are  extensive 
swamps,  and  across  one  of  these  Mr.  Enock's  party  floundered  for  hours. 
Night  was  upon  them.     There  were  no  habitations  and  no  fuel  in  the- 
vicinity,  except  dried  grass.     Here  they  liad  to  camp  at  a  height  of 
15,748  feet  above  tbe  sea.     The  icy  blast  blew  through  and  through 
them,  and  the  water  poured  in  beneath  the  bottom  edge  of  the  canvaa^ 
tent.     But  the  traveller  who  has  chosen  the  winter  for  his  journeys  in 
the  Andes  against  the  advice  of  his  friends  must  make  light  of  the 
consequences.     Mr.  Enock  did  so.     He  dug  a  trench  on  the  upper  side* 
of  the  tent,  the  snow  covered  the  canvas  and  afibrded  protection  from 
the  cold,  and  he  succeeded  in  making  some  coflee.     Three  Indians  were 
his  only  companions  during  this  arduous  expedition,  and  they  suffered 
the  hardships  they  had  to  encounter  without  a  murmur.     Wet  to  the* 
skin  and  exhausted  with  the  day's  work,  they  nevertheless  made  every 
effort  to  secure  the  comfort  of  their  patron.     Next  day  all  the  troubles 
were  forgotten  when  Mr.  Enock  examined  his  concession  at  Cbonta,. 

2  t2 
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'which  proved  to  be  of  great  value.  It  embraoed  a  large  area  of  cinnabar- 
yieldiDg  formation,  and  he  thinks  it  may  prove  to  be  one  of  the  mo«t 
important  quickeilver-mines  in  the  world.  The  altitude  is  15,300  feet 
above  the  sea. 

Fiom  ChoDta  Mr.  Eoock  obtained  a  view  of  the  bills  which  bound 
Lake  Lauricocha,  the  soarce  of  the  Amazons,  backed  by  a  magnificent 
range  of  snow-capped  peaks. 

From  this  point  his  return  journey  to  Huaraz  began,  crossing  the 
Cordillera  again  by  another  pass,  that  of  Huarapasca,  at  a  height  of 
15,666  feet.  After  encountering  a  furious  gale  on  the  summit^  he 
journeyed  onward  and  downwards.  The  formation  is  limestone,  and 
Mr.  Enock  halted  to  sketch  a  huge  fossil  ammonite,  which  stands  facing 
the  road  like  a  stone  covered  with  an  Inca  scroll.  The  number  of  fossil 
ammonites  at  this  point  is  remarkable.  The  diameter  of  one  he  measured 
was  32  inches  across. 

There  are  three  oordilleras  to  be  passed  by  this  route,  that  is  to  say, 
three  undulations  of  the  cordillcra,  and  after  two  days'  riding  the  party 
descended  into  the  plain  of  Lampas,  which  is  10  leagues  broad,  and 
remarkable  for  its  exceeding  flatness.  It  is  of  gravel  formation, 
partly  auriferous,  and  on  its  south-west  side  is  Lake  Cono-cooha,  the 
source  of  the  river  Iluaylas.  From  this  point  the  road  leads  down  the 
valley,  for  50  miles,  to  the  city  of  Huaraz. 


III.  Buins  of  Huanuco. 

Mr.  Enook*s  next  journey  was  to  the  famous  Inca  ruins  of  Huanuco 
Viejo.  They  are  near  the  upper  course  of  the  Huallaga  river,  one  of  the 
great  southern  tributaries  of  the  Amazons.  The  ruins  are  on  the 
western  verge  of  a  level  tableland  composed  of  quartzite  and  limestone 
conglomerate.  The  hills  bounding  its  northern  and  eastern  sides  are 
vast  cliffs  of  similar  materials.  The  height  above  the  sea  is  11,811 
feet. 

There  are  very  extensive  remains  of  a  once  populous  town,  and  ruins 
of  a  fortress  and  a  palace.  The  architectural  features  which  are  most 
noteworthy  are  the  stone  doorways.  The  joints  of  the  stones  are  so 
closely  fitted  that  a  knife-blade  cannot  be  introduced,  some  of  them 
monoliths  more  than  7  feet  long. 

Mr.  Enock  gives  a  detailed  and  most  valuable  account  of  the 
Huanuco  ruins.  Very  picturesque  and  impressive,  he  concludes,  was 
the  place  as  the  long  shadows  fell  across  the  tableland,  the  sun's  disc 
nearing  the  western  horizon  upon  the  hills  which  crown  the  Vizoarra. 
The  clouds,  a  scarlet  curtain  of  texture  fine  and  filmy,  strove  as  if 
to  hide  his  exit,  and  from  below,  rather  than  from  above,  appeared  the 
shades  of  evening. 

Some  attraction,  bom  of  the  influence  of  the  dying  day,  held  me,  he 
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writes,  momentarily  to  the  place,  contemplating  those  old  sad  vestiges 
of  a  perished  civilization. 


IV.   Valley  of  the  Maranon. 

Towards  the  end  of  March,  1904,  Mr.  Enock  returned  from  a  fourth 
expedition,  which  was  undertaken  to  examine  and  take  possession  of 
some  gold  and  quicksilver  concessions,  as  well  as  to  study  the  geological 
structure  of  the  valley  of  the  upper  Maranon. 

Crossing  the  cordillcra,  he  reached  the  town  of  Huantar,  a  very 
primitive  place  near  the  river  Paccha,  a  tributary  of  the  Maranon. 
Higher  up  the  Paccha  valley  are  the  ruins  of  the  Inca  fortress  of  Chavin, 
which  are  extensive,  principally  subterraneous,  and  built  of  squared 
stones  carefully  set.  There  is  a  series  of  small  square  underground 
chambers,  communicating  with  each  other  by  passages,  and  also  by 
curious  small  horizontal  shafts.  It  is  stated  that  below  these  chambers 
there  is  another  similar  series.  Close  to  the  fortress  there  is  an  Inca 
bridge  spanning  a  mountain  stream. 

The  distance  from  Chavin  to  Huaraz,  across  the  cordillera  by  the 
pass  of  Yangshallas,  is  only  about  55  miles ;  and  here  the  projected 
Pan-American  railway  would  pass,  by  means  of  a  tunnel.  The  forma- 
tion is  limestone,  which  stands  up  in  enormous  vertical  strata. 
Numerous  small  lakes  occur,  presenting  the  appearance  of  having  been 
artificially  dammed  up.  The  embankments  are  really  moraines  left  by 
the  retiring  snow-cap,  which  has  receded  very  notably  during  the  last 
century. 

Mr.  Eoock  went  eastward  from  the  cordillera,  and  pitched  his  tent 
on  a  green  meadow  sear  the  river  Maranon,  which,  in  this  upper  part 
of  its  course,  is  small.  The  valley  slopes  are  cultivated  with  maize  and 
potatoes,  and  there  are  numerous  villages  on  the  banks,  their  white 
walls  and  red-tiled  roofs  giving  an  air  of  smiling  prosperity.  The 
bridge  of  Chuquibamba,  leading  to  the  Montana  or  tropical  forests  of 
the  interior,  is  a  primitive  structure.  It  consists  of  logs  covered  with 
twigs  and  soil,  at  a  point  where  the  river  is  narrowed  between  perpen- 
dicular cliffs  to  a  width  of  32  feet. 

The  river  Maranon  is  famous,  at  this  point,  for  the  occurrence  of 
gold  in  its  bed,  and  the  principal  occupation  of  the  inhabitants  is  gold- 
washing.  Mr.  Enock  has  personally  obtained  gold-dust  and  small 
nuggets  from  the  gravel  at  the  verge,  and  has  purchased  nuggets  of 
gold,  weighing  up  to  half  an  ounce,  from  the  Indians.  There  is  not  the 
least  doubt  that  great  wealth  is  contained  here.  Below  the  bridge 
the  river  widens  out  into  a  species  of  whirlpool,  which,  according 
to  the  natives,  contains  a  vast  quantity  of  gold,  deposited  by  the 
current. 

The  geological  formation  of  the   valley  of  the  Maranon,  in  this 
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region,  is  a  taloose  slate  occurring  in  thin  bands  alternating  with 
quartz.  The  rooks  have  been  mnoh  twisted,  folded,  and  contorted 
probably  by  "end  pressure,"  and  the  quartz  may  be  an  after-deposit 
between  the  lamina;.  On  the  western  summit  of  the  river- valley  there 
is  a  oap  of  white  sandstone,  and  on  the  eastern  of  red  slate-quartz 
conglomerates. 

Leaving  the  river,  Mr.  Enock  proceeded  eastward  towards  the 
Montaila,  arriving  at  the  lakes  of  Car  pa,  only  a  few  miles  from 
the  tropical  forests  of  Monzon,  where  there  are  several  factories  for 
the  production  of  cocaine. 

In  the  neighbourhood  of  the  village  of  Tantamayu,  about  4  leagues 
from  Chuquibamba,  there  are  numerous  Inca  ruins,  including  a  remark- 
able row  of  square  towers  on  the  summit  of  a  hill.  A  little  further  on 
the  ruined  walls  and  towers  of  an  ancient  village  are  massed  on  a  ridge 
on  the  opposite  side  of  the  valley.  Above  rolled  the  sombre  night 
clouds,  beneath  were  the  folds  of  mist  which  arose  from  the  Maraiion, 
6500  feet  below — the  white  fleecy  mist  which  only  the  mid-day  sun 
dispels. 

There  is  nothing  which  arrests  the  attention  of  the  traveller  in  the 
Andes  more  than  tbe  peculiar  aspect  which  the  long  slopes  present,  due 
to  an  ancient  cultivation.  At  first  sight  he  is  unable  to  explain  the 
remarkable  rippled  appearance,  until  he  sees  that  it  is  the  result  of 
innumerable  terraces  which  have  once  been  narrow  plantations  or  fields, 
partly  excavated  on  the  upper,  and  embanked  on  the  outer  side.  The 
evidence  of  a  very  large  ancient  population  is  shown  by  the  fact  that, 
in  most  of  these  extensive  regions,  every  possible  square  foot  of  ground 
is  so  terraced,  and  has  at  one  time  been  cultivated,  however  inaocessible 
it  may  appear  to  be.  The  very  extensive  ruins  of  habitations  also  bear 
witness  to  a  very  numerous  ancient  population. 

The  rapid  changes  of  climate  are  very  marked.  The  traveller  may 
be  under  the  inclement  conditions  of  the  lofty  "  puna  "  *  in  the  early 
morning,  whilst  in  the  afternoon  he  may  find  himself  where  oranges 
and  lemons  grow.  At  elevations  from  10,000  to  13,000  feet  a  flora  very 
similar  to  that  of  the  south  of  England  is  encountered,  and  some  of  the 
uplands  are  very  like  Devonshire — the  same  hills  and  streams,  the  same 
moist  soft  atmosphere,  tbe  veils  of  mist  and  rushing  streams  of  distant 
Dartmoor,  ferns  and  nettles,  fields  carpeted  with  buttercups  in  bloom, 
and  violets  and  stitch  wort  beneath  grey  stone  walls  or  on  mossy  bank^. 
]5ut  there  is  little  timber ;  the  quishuar  j  and  quenua  J  being  the  trees 
that  principally  predominate. 


*  A  lofty  plateau  of  the  Andes, 
t  Baddhia  Ineiina.  1  Polylepis  racemo§a. 
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y.  Ascent  of  Huuucaran. 

The  last  paper  reoeived  from  Mr.  Eaock  contains  the  narrative  of 
his  attempt  to  ascend  the  peak  of  Hnascaran. 

He  had  left  the  town  of  Yungay  last  May,  with  the  object  of  examin- 
ing some  gold-mines  near  the  base  of  the  snowy  oordillera.  The  peak 
towered  above  him,  so  he  resolved  to  attempt  the  ascent,  and  sent  back 
to  Yungay  for  blankets,  provisions,  blue  spectacles,  small  hatchets,  and 
a  stout  rope.  Guides  there  were  none.  The  party  consisted  of  Mr. 
Enock,  an  Italian,  Don  Cesar  Cisneros  (a  Peruvian),  and  five  Indians. 
The  way  at  first  lay  up  comparatively  easy  slopes  and  ravines,  throngh 
thickets  of  quenua  and  quishuar  trees,  and  among  flowering  shrubs.  At 
11,400  feet  the  Italian  was  too  tired  to  proceed ;  the  rest  pushed  on. 

The  slopes  for  several  hundred  feet  below  the  perpetual  snow-line 
are  steep  and  bare  of  vegetation,  and  covered  with  loose  granite  blocks. 
Cisneros  sufiered  from  8oroch\  but  continued  manfully  upwards.  At 
eleven  they  reached  the  snow-line  at  14,500  feet,  and  halted  for  break- 
fast. Mr.  Eoock  continued  to  be  absolutely  free  from  aorochi,  the  chancaca 
(cake  of  brown  sugar),  eaten  at  intervals,  undoubtedly  having  a  good 
efiect  in  staving  it  off. 

Continuing  the  ascent,  the  snow  was  soft  at  first,  with  a  thin  crust 
of  harder  snow,  which  just  bore  the  weight  of  a  man  if  he  advanced 
with  care.  Cisneros  was  unable  to  proceed,  and  remained  behind  with 
an  Indian.  The  other  four  went  on  with  Mr.  Enock  ;  but  one  of  them 
broke  through  the  crust,  and  was  buried  up  to  his  armpits  in  soft 
snow.  This  so  terrified  the  others  that  they  would  proceed  no  further. 
The  a^ipect  of  the  glaciers  beyond  was  imposing.  Fearful  precipices 
were  exposed  to  view,  showing  where  avalanches  had  fallen,  and  laying 
bare  vertical  sections  of  the  ice-cap,  which,  in  successive  layers  of 
different  stages  of  thickness,  showed  their  relative  ages.  On  a  distant 
.  slope  an  avalanche  fell,  aad  the  resounding  roar  echoed  grimly  among 
the  high  ravines  and  terraces. 

During  this  portion  of  the  ascent  Mr.  Enook  had  hopes  of  attaining 
the  summit,  and  he  therefore  witnessed  the  timidity  of  the  Indians  with 
disappointment  and  anger.  In  vain  he  offered  them  rewards ;  they 
would  not  move.     He  proceeded  onwards  alone. 

On  reaching  16,500  feet  he  was  obliged  to  halt.  Before  him  was  a 
profound  crevasse,  and  be  hesitated  on  the  verge.  Beyond  the  twin 
peaks  of  Huascaran  glistened  like  purest  porcelain  in  the  rays  of  the 
afternoon  sun.  Blue  and  pearly  shadows  shaded  gently  off  upon  their 
flanks  to  meet  the  green  profundities,  and  sheer  below  the  foamy 
blanket  of  the  avalanche  now  lay,  the  mist  of  its  pulverization  still 
hanging  in  a  faint  white  curtain  near  the  base.  Nearly  6000  feet 
above  the  white  point  of  the  northernmost  peak  quivered  in  the  blue 
heavens,  like  the  gnomon  of  a  sun-dial,  along  whose  sloping  side  the 
ascent  might  be  possible. 
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Mr.  Eoock  resolved  to  pnah  on  alone,  croMing  the  orevaaset  and 
advancing  np  the  ico-cap.  But  it  was  only  to  find  another  deeper  and 
wider  chasm,  with  others  in  close  proximity.  The  snow*oap  waa  folded 
and  cracked,  hat  hy  no  means  impassahle  with  proper  appliances  and 
companions.  Bat  to  advance  alone  was  to  conrt  deetruction.  fle 
relaotantly  decided  to  retam. 

The  majesty  of  the  vast  heights  was  fascinating.  No  hnnoian  foot 
had  pressed  thofe  slopes  hefore.  He  was  ahsolntely  the  first  to  have 
visited  the  virgin  solitudes.  Far  helow  the  long  valley  of  Huaylts 
lay,  threaded  hy  its  river.  Not  a  olond  rested  on  the  twin  snmniits  of 
Huascaran.  On  their  outer  sides  huge  entahlaturca  of  snow,  vast 
cornices  of  unsupported  ice,  stood  out,  overhanging  the  ^nlf  below  in 
fearful  equilibrium,  and  casting  sharp  shadows  on  the  ivhite  fa^e 
over  which  they  projected. 

He  turned  very  reluctantly,  and  followed  his  footprints  down  again, 
passed  the  crevasse,  and  reached  the  place  where  the  Indians  were 
waiting  for  him.  Late  in  the  evening  the  whole  party  returned  to  the 
mine  at  the  base  of  Huascaran.  Mr.  Enoch  was  convinced  that,  with 
more  experienced  companions  and  better  equipment,  the  snmmit  might 
be  reached,  and  he  cherishes  the  hope  of  accomplishing  the  feat  himself. 

The  name  of  the  mountain  was  given  by  Baimondi.  Its  real  name 
is  Mata-raju,  which  means  "  the  double  point  of  snow." 


Before  the  paper,  the  Presidekt  said  :  Mr.  Beginald  Enock,  the  author  of  the 
paper  that  is  to  be  read  to  you  this  evening,  is  still  travellinj;  in  Peru.  He  is  a 
very  intelligent,  enterprising  young  mining  engineer,  and  he  has  sent  ua  home  at 
many  as  five  papers  describing  his  various  journeys  in  a  very  interesting  part  of 
the  Andes  of  Peru,  and  also  a  number  of  photographs  and  drawing*.  One  of  the 
papers  will  be  punted  in  the  Journal^  but  it  was  necessary  that  I  should  condense 
the  others  for  reading  this  evening. 

After  the  paper,  the  Pbesident  said :  There  are  several  gentlemen  who  are 
interested  in  tbip,  from  a  commercial  point  of  view,  extremely  important  part  of 
the  Peruvian  Andes,  and  I  will  ask  Mr.  Schafer,  who  has  a  concession  for  a  rul- 
way,  to  speak. 

Mr.  Schafer  :  1  am  sure  that,  after  having  heard  this  interesting  paper,  yon 
will  all  be  convinced  that  a  matter  of  great  interest  would  be  the  building  of  a 
railroad  in  order  to  reach  the  very  important  riches  which  Mr.  Enock  has  referred 
to.  He  has  not  described  the  ease  with  which  a  railway  could  be  built  to  the 
headwaters  of  the  Huaylas  or  Santa  river.  But  by  looking  at  the  map  it  will  be 
seen  that,  starting  at  the  Lake  of  Conococba,  the  river  runs  through  the  town  of 
Huaraz,  and  breaks  through  the  cordillera  below  Huaylas  at  CafSon  Pato.  It  then 
flows  west  to  a  town  called  Santa.  South  of  Santa  is  a  very  important  bay,  which 
is  known  to  be  the  best  deep-harbour  bay  on  the  west  coast.  From  this  bay  a 
railway  has  already  been  started  some  years  ago  by  the  Government  of  Peru,  and 
it  was  built  by  the  contractor  Meiggs.  It  reaches  a  place  called  Suchiman,  30 
mile?  from  the  bay.  From  there  it  could  easily  be  built  along  the  river  Santa, 
passing  through  a  caflon  which  has  been  cut  by  that  river,  and  by  a  very  gradual 
slope  it  would  reach  the  town  of  Caraz  and  Huaraz,  and  thus  come  within  easy 
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roach  of  the  department  of  Iluari,  which  Mr,  Eoock  has  so  ably  dcsmbed.  It 
woul<3  be  the  only  railway  tbat  could  he  built  wiih  easy  gradienta.  AU  other 
railroadp,  to  reach  thiR  fertile  acd  rich  iatericr,  would  have  to  be  built  along  th© 
aide  of  the  mouo tains  in  algzag  foriu,  and  reach  altitudes  varying  from  14,000  to 
16,000  ksit  whereas  this  ;San1a  river  railway  has  gradleoU  at  the  very  outset  of 
2  per  cent.  It  appears  to  me  that  Mr.  Enock  has  found  fome  very  valuable  minps 
and  other  concessions  in  the  interior,  but  they  certaiDly  are  very  inacoeFsible  uniil 
this  railway  bns  been  built,  and  there  are  a  number  of  gentlemen  here  present  who 
will  be  pleased  to  hear  that  it  is  quite  possible  that  wilhio  a  very  short  time  tbe 
work  of  building  that  raUroad  will  commeDce^and  that  It  will  he  done  with  Britiah 
capital.  English  capital  has  not  been  very  enterprisiDg  in  that  part  of  the  world 
for  some  years,  because  Peru  has  teen  rather  at  a  discount ;  bat  recently,  through 
the  interesting  papers  such  as  Mr.  Enock  andoihors  have  written,  some  io teres t  has 
been  takcn^  and  it  is  believed  tbat  a  railway  built  from  a  good  port  and  up  tbis 
rragniScent  valley  will  be  an  enterptise  which  P^nglish  people  will  have  reason  to 
be  proud  of,  I  think  there  are  some  engineers  prtaent  who  have  been  over  this 
route  as  far  as  Hnaraz,  and  probably  they  will  bo  able  to  give  you  some 
information. 

Mr*  G.  Allen  Crane  :  Mr.  Schafer  baa  defcribcd  the  route  which  the  railway 
will  take,  and  I  will  just  add  a  few  words  as  to  the  district  which  it  will  probably 
tap.  When  I  n  ade  my  trip,  I  started  from  Cbimbote,  and  followed  the  valley  up 
as  far  ae  a  river  which  is  not  marked  on  this  map.*  I  followed  the  course  of  this 
river  to  a  place  called  Pallasca,  60  miles  up  the  valley,  and  in  that  district  the 
natives  also  wash  gold  just  as  Mr.  Eoock  has  described  that  they  wash  it  on 
the  Maranon.  In  the  course  of  the  year  they  collect  a  considerable  amount,  AU 
that  country  is  very  highly  mineralized,  and  containa  copper  as  well  as  gold. 
Further  up  the  Santa  river  there  are  large  seams  of  anthracite  and  semi-anthracite, 
and,  higher  up  the  mountains,  bituminous  coal,  all  of  which  can  be  easily  transported 
to  the  coast  when  the  railway  reaches  it.  From  Sucbimao,  where  the  railway  runs 
at  present,  to  the  beginning  of  the  coal-seams  is  a  distance  of  about  :iO  miles,  and 
this  part  of  the  railway  could  be  built  within  a  very  short  time.  Uoal  can  then 
be  brought  to  the  coast  and  med  on  the  steam  era,  and  can  aho  supply  all  the 
porta  on  the  west  coast  of  South  America.  These  seams  of  coal  cau  bo  traced  for 
20  miks  up  the  course  of  the  rivor.  Tbe  seam  runs  horizontally,  and  sometimes 
there  are  two  or  three  seams  one  above  the  other,  varying  in  tbkkness  from  4  to 
20  feet.  Tbe  canon  that  Mr.  4Schafer  has  spoken  of  lies  to  the  Dorth-eaat  of 
Huaylas,  which  is  marked  on  the  map,  and  there  the  coal  is  of  especially  good 
quality  for  all  purposes.  Further  up  the  river,  at  Caraz,  is  more  coal ;  in  fact,  the 
town  la  built  on  a  coal-seam,  which  dips  under  the  town  and  outcrops  on  the 
banks  of  the  river.  All  aloog  both  mdea  in  the  Cordillera,  Negra,  and  the  Cor- 
dillera Blanca  are  silver  and  copper  mines,  which  at  the  present  moment  are  unable 
to  be  worked.  Owing  to  the  lack  of  transport,  it  is  diflicult  to  get  ore  down 
to  tbe  coast  from  the  mines,  as  tbe  only  way  it  can  be  done  is  over  the  rough 
tracks,  carrying  the  ore  on  the  backs  of  mules.  Still  following  the  valley,  the 
railway  would  tap  the  cop|>er  region  of  Aija,  which  is  to  the  south-west  of  Huaraz 
about  20  milea.  This  is  a  well-known  copper  district,  and  a  British  compiiny  is  at 
present  developing  a  large  property  there.  The  terminus  of  the  railway  (Recuay) 
is  a  mining  centre  also  fur  copper  and  silver.  Independently  of  the  mineral  wealth 
of  that  distiict  of  I^eni,  the  vallt-y  itself  is  most  fertile.     The  natives  grow  wheat. 


*  If  yon  look  at  the  most  northerly  part  of  the  Santa  river,  yon  will  see  a  liTor 
flowing  into  it  from  the  north.     This  ia  known  as  the  Chuqnicam. 
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com,  Bugar,  alfalfa,  vegetables,  etc.,  besides  all  dascriptionB  of  frait ;  bat  at  tbef 
cannot  at  present  get  a  market  for  their  prodacts,  owing  to  lack  of  tnmsport 
facilities,  they  only  produce  enough  for  their  o?m  consumptioD. 

The  department  of  Ancachs,  through  which  the  railway  will  run^  has  a  popdir 
tion  estimated  at  over  300,000,  so  it  can  be  readily  seen  what  a  boon  the  advent  of 
such  a  line  will  be  to  the  inhabitants. 

Colonel  Church  :  I  had  not  intended  to  be  present  this  evening,  but  Peru,  fireiD 
old  associations,  has  such  attractions  that  I  was  obliged  to  come.  I  may  say— and 
perhaps  it  may  be  a  bold  statement — that  Pern  is  just  commencing,  in  fact,  is  in  the 
infancy  of,  her  industrial  development.  This  evening  the  paper  relates  moie  to 
this  than  it  does  to  the  geographical  features  of  the  country.  One  statement  msj 
be  corrected.  A  very  long  time  ago  Padre  Samuel  Fritz,  one  of  the  most  famooi 
missionaries  of  the  eastern  slope  of  the  Andes,  sud  that  the  Mara&on  rises  in 
Lake  Lauricocha,  about  100  miles  north  of  Lima.  But  some  years  ago  Antonio 
Raimondi,  of  whom  you  have  heard  our  President  speak  this  evening,  made  a 
thorough  examination  of  the  source  of  the  Amazon,  and  found  that  just  after  the 
little  stream  called  the  Marafion  leaves  Lake  Lauricocha  it  is  joined  by  a  much 
longer  one  called  the  Xupe,  and  therefore  he  makes  the  Nupe  the  real  source  of 
the  Amazon.  Now,  with  reference  to  industrial  development,  it  may  be  weQ  to 
call  your  attention  to  the  history  of  Peru.  It  has  had  three  or  four  periods, 
not  of  industry,  not  of  true  production,  but  a  history  such  as  the  old  Spanish 
invaders  gave  to  it  up  to  the  time  of  the  War  of  Independence,  and  that  was  the 
enslaving  of  about  nine- tenths  of  the  population  that  the  other  tenth  might  enjoy 
luxury  and  prodigality  of  expenditure  in  all  directions,  and  absolotely  tearing  the 
country  to  pieces  to  work  its  mines  that  Philip  of  Spain  and  Charles  IL  might 
make  their  wars  in  Europe.  After  the  long  War  of  Independence,  which  left  the 
country  full  of  civil  hatreds  and  absolutely  desolate,  the  people  could  scarcely  get 
a  living,  until  the  gnano  depositp,  anciently  worked  by  the  Incas,  came  into  the 
European  market.  Then  came  the  problem  of  how  to  spend  the  money  ?  Europe 
wanted  the  guano,  and  was  willing  to  pay  £13,  £14,  £15  a  ton  for  it,  but  Pc^rn 
must  have  some  reason  for  capitalizing  these  guano  beds  with  rapidity — some 
excuse,  in  fact,  for  a  great  deal  of  plunder.  So  they  projected  four  or  five  great 
railways  instead  of  irrigating  the  lands  of  the  western  slope  of  the  cordillera,  and 
they  pushed  these  railways  up  the  mountains  with  4  per  cent,  gradients  and  350 
feet  radius  of  curves,  until  a  locomotive  could  scarcely  haul  np  a  paying  load. 
What  was  the  result  ?  That  mules  and  jackasses  could  compete  with,  and  in  fact 
even  to-day  I  understand  these  beasts  of  bnrden  compete  in  some  parts,  with  the 
railways  of  the  Peruvian  Corporation.  So  that  when  I  hear  of  a  new  railway 
that  is  going  up  the  Huaylas  valley  to  develop  its  coal-mines,  its  copper,  sliver, 
and  other  minerals,  and  its  agricultural  resources,  I  hope,  I  sincerely  hope,  it  will 
be  built  with  gradients  and  curves  that  will  eliminate  the  jackass  from  the  trans- 
portation problem.  After  the  guano  deposits  were  exhausted,  a  kindly  nature  gave 
them  the  desert  of  Tarapaca  with  its  nitrate  deposits.  But  these  attracted  the 
attention  of  their  southern  neighbour,  somewhat  more  powerful  than  they  were, 
with  the  result  that  by  force  of  arms  they  disappeared  into  the  treasury  of  Cbifi. 
Now,  that  was  the  greatest  blessing  that  ever  happened  to  Peru.  Up  to  the  date 
when  she  lost  her  nitrate  deposits,  Peru  scarcely  had  ever  done  a  day's  wo^ ; 
nobody  thought  of  personal  labour,  everybody  lived  on  the  Government,  lived  on 
guano,  lived  on  nitrate.  The  war  with  Chili  left  Peru  prostrate,  stripped  of  every- 
thing by  which  she  had  been  living,  and  then  came  the  necessity  of  taking  off  their 
coa»8  and  going  to  work,  and  right  nobly  have  they  assumed  the  task.  They  have 
bequeathed  their  old  prodigal  habits  to  their  southern  neighbour,  who  fosters  them 
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by  a  large  export  duty  on  nitrate,  while  they  themselTea  have  Bet  to  work  over 
Peru  with  its  vast,  almost  untold  wealth,  and  are  making  a  brilliant  show  of  it 
to-day.  I  know  of  no  country  in  South  America  that  deserves  greater  praise  than 
Peru  for  the  struggles  which  she  has  been  making  since  she  lost  Tarapeca.  She 
has  adopted  a  gold  currency,  based  on  the  English  pound  sterling,  and  has  had  the 
good  sense  to  create  a  decimal  system  of  ten  soles  to  the  pound,  and  then  a  hundred 
cents  to  the  sole,  which  makes  it  easy  of  calculation,  and  does  not  wear  a  boy's 
brain  out  in  the  learning.  Then,  too,  the  aspirations  of  the  statesmen  of  Peru 
evidently  are  to  see  these  railways,  which  they  built  by  mistake  In  bad  locations, 
out  of  their  mess,  and  extend  them  to  the  other  side  of  the  Andes.  They  have  sent 
out  many  exploring  expeditions,  and  projected  numerous  railways.  They  employ 
engineers  of  a  high  standard  of  excellency,  and  we  ought  to  encourage  them  in 
every  way  we  can.  I  predict  that  Peru  fifty  years  hence  will  be  yielding  more 
silver,  gold,  and  copper,  and  all  agricultural  products  than  ever  she  produced  in 
the  time  of  the  viceroys.  When  Erupp  established  his  works,  which  have  grown 
to  be  the  pride  of  the  German  empire,  it  is  said  that  he  wrote  upon  the  doorway 
of  his  humble  cottage,  •*  If  work  bring  blessing,  then  is  labour  prayer."  Peru  also 
seems  to  have  inscribed  this  motto  upon  the  gateway  to  her  future. 

Mr.  Lembcke  :  With  the  courtesy  of  Sir  Clements  Markham,  you  have  heard 
the  interesting  paper  sent  by  Mr.  Enock.  I  have  had  the  advantage  of  meeting 
Mr.  Eoock  out  there.  He  has  set  an  example  of  British  pluck  and  energy,  and  his 
paper  quite  confirms  what  I  say.  In  fact,  this  evening  I  believe  the  paper  has 
been  more  or  less  from  a  scientific  and  historical  point  of  view  than  geographical, 
and  although  there  are  a  good  many  persons  in  this  room  who  know  a  good  deal  of 
Peru,  I  believe  there  is  still  much  to  study.  The  position  of  Peru  is  being  developed 
in  a  most  interesting  way.  Surveys  have  been  made  for  the  purpose  of  establishing 
communication  betweea  the  Pacific  ocean  and  the  majestic  system  of  river  naviga- 
tion of  the  interior.  It  may  be  stated  that  about  20,000  miles  of  navigable  river 
exists.  A  railway  is  going  to  be  built  from  one  of  the  northern  ports  of  the 
Republic  towards  the  nearest  navigable  river,  and  I  believe  once  the  Panama  canal 
is  opened  and  this  railway  built,  there  will  be  no  other  country  more  attractive  for 
emigration  than  Peru.  As  has  been  said  to-night,  the  country  produces  all  the  products 
known.  I  seize  with  pleasure  this  opportunity  to  thank  Sir  Clements  Markham 
as  the  President  of  the  Society,  and  personally  for  all  the  kindness  he  has  bestowed 
on  my  country,  and  I  say  the  same  of  Colonel  Church  for  the  kind  words  he  has 
spoken.    That  is  all  I  have  to  s»y. 

The  President  :  I  should  like  Sir  Thomas  Holdich  to  draw  a  parallel  between 
the  Patagonian  and  the  Chilian  Andes  and  the  Cordilleras  nearer  the  equator,  in  a 
few  words. 

Sir  Thomas  Holdich  :  I  regret  very  much  that  my  travels  have  never  carried 
me  quite  so  far  as  Peru,  so  that  I  am  unable  to  speak  from  personal  experience. 
But  there  were  one  or  two  points  certainly  in  Mr.  Enock's  paper  which  attracted 
my  attention,  particularly  with  reference  to  the  climatic  conditions  of  that 
country,  as  evidenced  by  the  desiccation  which  is  now  prevailing  there.  It  seems 
that  there  is  very  little  difference  between  the  Andes  of  the  north,  the  Peruvian 
Andoji,  and  the  Andes  of  the  south  in  this  particular.  Everywhere  we  find  pre- 
cifely  the  same  evidence  of  receding  snowfields  and  the  gradual  diminution  of 
glaciers ;  and  this  does  not  prevail  only,  as  you  probably  know,  in  America,  but 
it  would  appear  that  this  channel  that  we  have  heard  of  to-night  is  but  one  link 
in  a  long  chain  of  evidence  pointing  to  a  general  drying-up  of  the  whole  of  the 
northern  hemisphere.  And  this  to  me  makes  it  tdl  the  more  astonishing  that 
there  should  have  been  a  race  of  people  living  in  Peru,  about  whom  we  have  heard 
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a  little  to-night,  who  baTe  left  euch  evidences  of  their  remarkable  ingenuity  and 
their  great  strength  as  builders,  but  of  whom  otherwise  we  know  very  little ;  that 
such  a  people  should  have  been  at  the  zenith  of  their  power  at  the  time  wbea 
the  climatic  conditions  of  that  country  must  have  been  severer  oertidnly  tbin 
they  are  at  present.  It  would  interest  us  very  much  to  know,  I  think — possibly 
our  President  can  tell  us — who  are  the  lineal  successors  of  those  people  in  Sootb 
America.  It  is  a  curious  fact  that  they  show,  in  their  remarkable  capacity  for 
developiug  agriculture  by  means  of  irrigation  in  almost  impossible  plioes,  a  great 
similarity  to  certain  Asiatic  race?,  who  have,  through  all  history,  evidenced  tbe 
game  capacity.  We  know  that  Chinese,  Afghans,  and  Persians  alike,  all  of  them, 
could  teach  ns  more  than  we  know  at  present  about  the  art  of  irrigation  ;  and  the 
Incas  seem  to  have  been  quite  as  much  masters  of  that  subject  as  the  Eaaten 
nations,  but  we  find  no  sort  of  evidence  of  the  same  capacity  amongst  any  of 
the  races  of  Africa.  Colonel  Church  has  favoured  us  with  sometbing  of  the  recent 
history  of  Peru;  but  his  history  did  not  carry  him  far  enougb  back  to  tell  us 
who  we  might  expect  to  represent  the  race  of  Incas  at  the  present  time  in 
the  American  contiueut.  I  know  something  of  the  Arancanians  of  Chili,  and 
something  uf  the  Indian  people  on  the  Argentine  side  cf  the  Andes,  but  amongst 
them  all,  there  are  no  people  who  could  ever  have  risen  to  such  heights  of  civilisa- 
tion. They  are  incapable  of  developing  such  intelligence  as  has  been  shown  by 
those  who  built  the  wonderful  fortresses  and  buildings  of  whicb  yon  have  sea 
pictures  to-night.  The  Idcis  seem  absolutely  to  have  disappeared.  There  is.ooe 
other  little  point  which  Colonel  Church  made  as  regards  Peru.  He  said  that  tbe 
loss  of  the  nitrate  fields  was  the  making  of  that  country,  or  lomething  to  that 
effect,  I  think.  He  will  not  be  surprised  to  hear  that  that  sentiment  is  ecboed 
further  south.  I  have  heard  it  said  by  Chilian  gentlemen  of  light  and  leading, 
that  the  worst  thing  that  ever  happened  to  their  country  was  tbe  acquisition  of 
those  same  nitrate  fields.  "  We  were  once,"  said  an  eminent  statesman  to  me— 
**  we  were  once  poor,  but  honest ;  now  we  are  a  little  better  off,  but  our  political 
honesty  is  not  so  certaio."  It  is  a  curious  fact,  perhaps,  that  what  would  be 
reckoned  by  the  world  in  general  as  the  acquisition  of  wealth  sbould  have  led 
to  such  results.  As  regards  the  extraordinary  amount  of  mineral  wealth  to  whicb 
Mr.  Enock  has  pointed  as  existing  in  those  mountains,  we  see  that  the  develop- 
ment of  it  entirely  depends  on  communications  being  opened  up.  That,  I  may 
say,  is  precisely  the  same  all  through  the  more  southern  countries  of  Chili  an  I 
Argentina.  Communication  and  the  means  of  transporting  material  is  what  they 
all  cry  out  fc>r.  I  am  surprised  to  hear  what  Colonel  Ctiurch  has  said  about  a 
certain  railway  of  Pern.  But  I  think  we  may  assume  that  railways  with  whidi 
the  jackass  can  compete  are  not  likely  to  be  built  in  future  in  tbe  South  American 
continent,  and  it  is  the  development  of  such  communication  which  will  un- 
doubtedly lead  to  the  development  of  the  wealth  of  tbese  countries.  But  before 
they  can  build  their  railways  it  is  necessary  that  they  should  know  their  country, 
and  that,  whether  we  deal  with  Peru  or  Argentina  or  Chili — that  is,  I  think, 
really  the  great  want  in  their  programme.  They  are  ready  to  carry  out  their 
public  works  before  they  know  their  geographical  conditions.  And  so  we  come 
bick  to  tbe  same  old  tale,  that  it  is  necessary  to  begin  with  maps  and  map- 
making  and  scientific  explorations.  In  future,  I  hope  tbose  who  leave  this  country, 
whether  it  is  for  exploiting  mineral  wealth  or  any  other  purpose,  will  carry  with 
them  both  the  knowledge  and  the  means  necessary  for  adding  generally  to  our 
geographical  information. 

t  */.  Sir  Clements  Markham  :  I  am  afraid  that  at  this  hour  of  the  evening  I  cannot 

;  ! ;  be  expected  to  enter  into  any  question  in  regard  to  the  supposed  disappearance 
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of  the  Inca  race ;  but  I  may  say  that  my  own  convictioD,  telling  it  you  very  brieBy, 
is  that  there  was  a  great  moDolithic-buildiog  people  in  far  distant  ages  who  created 
a  Tast  empire,  that  there  intervened  a  very  long  period,  that  some  of  the  old  race 
rose  again,  gained  power,  and  that  the  modern  history  of  the  Incas  is  the  history  of 
a  higher  race,  which,  I  believe,  came  from  the  far  south — of  a  higher  race  ruling 
very  populous  and  inferior  tribes.  The  Inca  people  have  by  no  means  dis- 
appeared. But,  to  return  to  geography,  I  wish  to  point  out  (o  jou  what  a 
very  remarkable  feature  of  the  Andes  this  long  natural  valley  presents.  On 
one  side  of  it  jou  have  what  is  called  the  black  cordillera,  not  rising  so  high 
ns  the  FHOw  limit,  but  I  believe  that  in  the  mines  of  that  black  cordillera 
you  would  find  the  water  frozen  to  a  considerable  depth.  And  there  is  another 
feature  which  I  am  given  to  understand  is  met  with  in  this  long  lateral  valley, 
which  is  that  the  snow-level  on  the  western  side  is  much  lower  than  in  any  other 
part  of  the  equatorial  Andes,  and  this  is  accounted  for  by  the  fact  that  the  bhck 
Cordilleras  in  this  pnrt,  which  is  nearly  100  miles  long,  is  unbroken  by  any 
river.  There  is  no  opening  in  it,  and  the  consequence  is,  no  warmth  comes  up 
from  the  coast,  which  is  the  case  in  other  parts  of  the  Ande?,  and  therefore  the 
anow-level  on  the  opposite  line  of  mountains  is  lower  than  in  any  other  part  of  the 
equatorial  Andes.  I  cannot  help  wishing,  after  listening  to  what  has  been  said, 
about  Ibis  famous  range  of  mountains,  that  we  could  institute  a  close  and  thorough 
investigation  into  the  Andean  system ;  that  we  could  tell  off,  say,  five  or  six  of  our 
most  eminent  geographers  to  undertake  certain  parts  of  the  Andes,  to  examine 
their  history  and  all  that  is  known  about  them,  and  to  explain  to  us  fully  the 
system  in  each  section  that  they  may  undertake.  I  would  take  first,  say,  from 
the  equator  to  the  river  Santa;  then  this  part  that  we  have  been  considering 
to-night,  from  the  river  Santa  to  the  north  of  Cerro  Pasco  ;  next  the  division  from 
Cerro  Pasco  to  VilcafSota.  Another  geographer  might  undertake  the  basin  of  Lake 
Titicaca ;  and  then  we  should  call  upon  Sir  Thomas  Holdich  to  take  the  rest  of  the 
Andes  do^n  to  Graham  Land.  I  shall  try  in  the  future  to  see  whether  such  a 
geographical  investigation  cannot  be  organized.  But  we  must  now  pass  a  cordial 
vote  of  thanks  to  this  enterprising  young  mining  engineer,  Mr.  Encck,  for  the 
valuable  communications  he  has  been  so  good  as  to  send  us,  and  for  the  photo- 
graphs and  drawing  which  accompany  them,  and  which  will  all  be  printed  more  fully 
in  the  Journal. 
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By  Major  C.  F.  CLOSE,  C.M.G.,  R.E. 
The  topographical  maps  coneidered  in  the  followiDg  brief  paper  are 
those  of  which  the  scales  vary  from  -je^  to  UsoJoo*  ^^  ro^gl^^y,  from 
2  inches  to  1  mile  to  4  miles  to  1  inch.  And  it  is  not  proposed  to 
discuss  field  precedure  or  survey  nethods,  but  only  to  consider  the 
printed  map. 

A  topographical  map  should  possess  the  following  qualities : — 

1.  All  the  information  which  it  presents  should  be  accurate. 

2.  It  should  present  as  much  information  as  possible. 

3.  The  information  should  be  presented  as  intelligibly  as  possible. 


Research  Df  partment,  December  15, 1904. 
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The  first  quality,  that  of  accuracy^  mainly  depends  upon  the  methodi 
used  in  the  field,  and  in  this  respect  the  goTemment  maps  of  moit 
civilized  countries  can  hardly  be  improved  upon.  The  point  is,  more- 
over, one  upon  which  all  are  agreed,  i.e,  that  the  field  methoda  must  be 
such  that  there  shall  be  no  plotable  error  on  the  printed  map.  Bot 
when  we  come  to  conditions  2  and  3,  we  find  some  divergence  of  opinion 
and  practice. 

The  amount  of  information  which  can  be  shown  and  the  selection  of 
the  information  to  be  shown  are  two  aspects  of  the  same  question.  The 
insertion  of  unnecessary  matter  may  harm  a  map  considerably;  as 
instances  of  this  we  have  the  parish  boundaries  on  the  Ordnance  Sorrev 
engraved  1-inch,  and  the  signs  for  cultivation  on  the  Spanish  33^. 
But  the  opposite  defect  is  far  more  common,  viz.  the  omission  of  useful 
matter.  The  most  common  fault,  perhaps,  is  the  want  of  numbered 
heights,  and  the  next  most  common  fault  is  insu£Bciency  of  names.  As 
illustrations  of  the  former  defect  may  be  quoted  some  Indian  topcgn- 
phical  maps,  on  which  an  abundance  of  heights  are  shown  on  the  tope 
of  the  hills  and  very  few  in  the  valley?.  Another  common  omission  is 
that  of  essential  details  in  the  hill  features,  caused  by  a  too  rough 
generalization  in  the  process  of  reduction  from  a  larger  scale. 

Another  defect,  frequently  met  with  in  maps  on  scales  of  jj^;^^  and 
smaller,  is  the  omission  of  minor  roads  and  tracks.  This  is  sometimes  s 
serious  mistake.  It  is  often  better  to  crowd  the  sheet  with  all  the  roads 
there  are,  rather  than  produce  an  easily  read,  simple,  bnt  misleading 
map.  It  is,  however,  clear  that  the  whole  matter  of  the  selection  of 
information  to  be  shown  on  a  map  is  mainly  conditioned  by  two  factors 
— the  scale  of  the  map  and  the  character  of  the  country ;  a  statement 
which  may  be  put  in  the  form  of  a  truism,  viz.  that,  given  the  amount 
of  information  required,  the  scale  of  the  map  will  depend  upon  the 
closeness  of  the  detail.  Thus,  a  2-inch  scale  for  Jersey  is  equivalent  to 
a  1-inch  for  Kent,  a  ^-inoh  for  South  Africa,  or  a  i-inch  for  certain 
regions  in  tropical  Africa. 

It  is,  perhaps,  possible  that  a  class  of  map  might  be  devised  which 
would  sbow  the  main  features  at  a  glance,  and  the  minor  features  bj 
means  of  a  magnifying-glass.  If  we  imagine  a  glass  to  be  used  with  a 
power  of  2,  we  could  put  as  much  information  on  a  ^-inch  map  as  we 
now  find  on  a  1-inch  map.  There  would  certainly  be  great  difficulties 
in  printing  such  maps  in  colour,  and  simple  reduction  will  not  prodace 
the  required  efiect.  But,  though  the  attempt  might  result  in  failure,  it 
would  be  worth  making.  From  an  army  point  of  view,  anything  which 
reduces  the  bulk  of  the  maps  which  have  to  be  distributed  and  carried 
is  to  be  encouraged. 

Almost  all  Government  maps  are  published  with  wide  margins. 
These  margiDS  are  only  useful  for  holding  the  map  by.  They  might  be 
utilized  for  presenting  additional  information.    This  might  conveniently 


■\\ 


THE  ID&AL  TOPOGRAPHICAL  MAP.  C35 

take  the  form  of  photographs  likely  to  assist  in  conveyiDg  clear  ideas  of 
the  surface  features,  especially  of  the  yegetation,  or  of  special  objects 
and  landmarks  likely  to  help  in  identifying  positions.  Engraved  views 
have  long  been  the  accompaniment  of  the  Admiralty  charts,  and  the 
same  principle  might  nsefally  be  adopted  for  topographical  maps.  It 
is,  of  conrsOy  not  suggested  that  a  map  should  be  garnished  with 
photographic  "  tit-bits "  of  local  scenery.  No  photograph  should  be 
printed  which  is  not  typical  and  characteristic,  or  likely  to  be  useful 
to  a  traveller.  The  photographs  would  be  printed  from  •*  process " 
plates. 

The  quality  of  inielligibiltty  depends  more  upon  the  use  of  colour 
than  upon  anything  else.  It  may  be  taken  as  generally  accepted  that 
a  topographical  map  should  be  printed  in  colours;  and,  further,  the 
following  colours  are  almost  universally  employed  : — 

Blue  for  water,  green  for  woods,  brown  for  contours,  and  black  for 
lettering  and  for  the  graticule.  Shades  of  brown  or  grey  are  commonly 
used  for  the  representation  of  hill  features  on  the  layer  system. 

Other  matters  which  afiect  the  intelligibility  of  a  map  are — 

The  shading  of  the  hill  features. 

The  contour  interval. 

The  lettering. 

The  bearing  of  the  edges. 

The  conventional  signs. 

Unless  the  contours  are  very  close  together,  the  addition  of  shade 
much  increases  the  legibility  of  a  map.  (Vertical  hachures  do  not 
combine  very  satisfactorily  with  contours.)  The  depth  of  the  shade 
should  vary  with  the  steepness  of  the  slope,  and  should  not  depend  on 
any  imaginary  direction  of  the  incident  light. 

Examples  of  the  combination  of  contours  and  vertical  hachures  are 
the  Ordnance  Survey  1-inch,  the  German  Yo^^jyo.  Examples  of  the 
combination  of  contours  and  shade,  depending  on  an  imaginary  direction 
of  the  incident  light,  are  the  French  colonial  5^7^  and  an  edition  of 
the  Swiss  ^ouoo*  '^^^i^o  ^s  t^o  satisfactory  example  of  the  best  system, 
t.e.  the  combination  of  contours  and  shade  varying  with  the  steepness 
of  the  slope. 

As  regards  contour  interval,  the  following  table  will  serve  to  give  an 
idea  of  what  may  be  coubidered  the  normal  contour  interval.  The 
number  in  the  right-hand  column  is  found  by  multiplying  the  contour 
interval  in  feet  by  the  scale  in  inches  to  the  mile. 


Table  op  Equivalent  Contour  Intebtals. 


Equivalent  In  feet  on  a  scale 
of  1  inch  to  1  mile. 


The  United  Kingdom,  1  inch  to  1  mile 100 

„  „         i       „      In       •••        ...        ...        •••      50 

Ordnance  Surrey  col<>nial  maps     50 


n 
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Eqolralrat  in  fSeeC  on  « lak 
of  1  inch  to  I  Bile. 

France      ^^ 52 

^      colonial 35^53 41 

Germany,  Prusaia  ...    ^ 41 

,,        Baden  i 

Bavaria  .-     ^^ 81 

„        Wurtomberg   ) 
Italy  3WM 20 

«♦  •••  •••  •••     TS3939     •••  •••  •••  •••  •••        102 

5^P*in        soioo .81 

United  States      ^^ 50 

*»  )f  •••  •••  n  •••  •••  •••  •••  •••  20 

Mean      57 

We  may  therefore  say  that  the  weight  of  authority  is  in  fAVonr  of 
a  contour  iaterval  of  about  50  feet  for  a  scale  of  1  inch  to  1  mile,  and 
for  other  scales  in  inverse  proportions;  thus,  100  feet  for  a  —inch  map, 
200  feet  for  a  ;^inch  map,  and  so  on. 

A  similar  resalt  would  have  been  arrived  at  on  the  merits  of  the 
case.  Every  one  who  uses  the  1-inch  Ordnanoe  map  knows  that  the 
contours  are  not  sufficiently  close  to  show  the  hill  features  clearly  in 
ordinary  country.  It  requires  a  very  steep  slope  for  contours  at  such  a 
wide  interval  to  attract  the  attention  they  should. 

This  rule  need  not  be  considered  as  applying  to  very  monntainons 
countries,  such  as  Switzerland.  The  Swiss  Federal  maps  have  the 
following  intervals : — 

.^3^33        10  metres,  eqaivalent  to  82  feet  fur  a  1-lnch  scale. 

50333  ^*^  »»  »♦  ^^^  »»  I  r» 

Lettering. — Nothing  has  so  far  equalled  engraving  on  copper  for 
clearness.  Transfers  from  copper  to  stone  or  zinc  give  results  nearly  as 
good.  Next  to  these  comes  handwriting  on  stone  or  zino,  or  heliozinco- 
|2;raphic  prints  from  manuscript ;  and  the  worst  method  of  all  is  typing. 
This  remark  about  lettering  applies  also  to  contour  and  detail ;  if  fine 
work  is  required,  it  is  best  to  engrave  on  copper  for  subsequent  transfer 
to  stone. 

TJte  Bearing  of  the  Biglit  and  Left  Edges  of  a  Map, — It  is  of  considerable 
assistance,  in  using  a  map,  if  the  right  and  left  edges  are  north-and-south 
lines,  i.e.  the  map  should  be  bounded  by  meridians.  Many  national 
maps  fail  in  this  respect;  for  instance,  the  Ordnance  1-inch,  ^inch  and 
—inch  maps  are  truly  rectangular  in  shape,  and  the  ed^s  are  not 
meridians.  In  the  extreme  eastern  and  western  sheets  the  inclination 
of  the  edges  to  the  true  north  line  amounts  to  about  4°.  The  same 
defect  occurs  in  other  national  maps. 

Conventional  Signs  are  undoubtedly  an  evil,  but  they  cannot  be 
dispensed  with  entirely.  On  certain  foreign  maps  (for  instance  some 
French  maps)  they  are  far  too  numerous.  As  a  general  rule,  the  mow 
pictorial  a  conventional  sign  is  the  better.     Thus,  a  windmill  should 


TU£  IDZAL  T0P03RAPHICAL  MAP.  637 

look  like  a  windmill,  and  a  wind-pump  like  a  wind-pump.  Hallways 
should  be  given  cross-bars.  The  different  classes  of  roads  should  be 
distinguished  conventionally. 

Minor  matters  affecting  the  usefulness  of  a  map  may  be  briefly  men- 
tioned. The  scale,  even  when  metric  scales  are  used,  should  be 
expressed  in  terms  of  two  units — one  on  the  map,  one  on  the  ground. 
Thus  in  addition  to  the  statement  that  the  scale  is  xzn^ou*  should  be 
added  the  words,  '^  1  centimetre  to  1  kilometre."  When  there  is  any 
chance  of  a  colony  adopting  the  metric  system,  the  American  compromise 
\i2lo^i  should  be  used  instead  of  1  inch  to  1  mile,  ar.d  ^^g^,^Q  instead  of 
^  inch.  The  magnetic  declination  should  be  mentioned  for  the  date  of 
publication,  and  its  annual  variation  given. 

A  map  should  be  of  moderate  size,  about  18  inches  square,  and  when 
intended  for  use  out-of-doors,  should  be  mounted  on  linen  and  folded. 
The  Ordnance  coloured  1-inch  maps  are  very  convenient  in  these 
respects. 

If  the  various  national  maps  are  criticized  on  these  lines,  they  can 
be  arranged  in  groups  somewhat  as  below — 

First-class  maps — Ordnance  Survey,  coloured  1-inch. 

bWlSS,   50000 • 

French  colonial, ; 


flOOOU* 

United  Stetes,  ^^jk)- 
Second-class  mrtp8— German,  jo^joo* 
German,  j^. 
Spanish,  j^^. 

Eussian,  y^^ou  (Balkan  peninsula). 
French,  "  Carte  Vic'nale." 
French,  -^^^ 

so  Austrian,  Italian,  Danish,  Belgian,  and  Boumanian  maps. 

It  is  not  intended  to  imply  that  the  above  is  an  exact  classification  ; 
such  an  arrangement  must  depend  a  good  deal  on  individual  taste  and 
preference.  Indian  maps,  of  which  the  field  work  is  so  admirable,  would, 
on  account  of  the  roughness  of  the  reproduction,  ocoupy  a  place  below 
all  those  quoted  above. 

It  is  clear  that,  as  the  field  of  exploration  narrows,  this  Society 
must  devote  an  increasing  amount  of  attention  to  mapping  and  topor 
graphy  as  opposed  to  sketching  and  exploration.  We  should  have  our 
own  standard  of  excellence  in  cartography,  and  the  standard  should 
be  a  high  one.  It  is  suggested  that  the  Besearch  Committee  should 
recommend  to  the  Council  the  expenditure  of  a  sum  not  exceeding  £100 
in  the  production  of  a  topographical  map  of  a  high  degree  of  excellence, 
to  serve  as  a  guide  for,  and  be  used  as  a  standard  by,  the  Society.*   Thiti 

*  Better  still  would  be  a  eeriee  of  map3  on  the  same  scale  depicting  the  same  tract 
of  country  in  varioos  styles  and  on  different  systems. 
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typical  map  woald  be  most  usefal  in  the  settlement  of  oartographiotl 
(inestions  which  arise  in  all  parts  of  the  Empire — raoh  qnestionsy  for 
instance,  as  were  discussed  at  the  recent  Survey  Congress  in  South 
Africa,  or  which  arose  in  connection  with  the  proponed  Surrey  of 
Canada. 

It  would  also  serve  as  a  standard  for  candidates  for  the  Society'i 
diploma. 

Colonel  Johnston  :  I  think  Major  Close's  paper  has  been  an  excellent  one.  It 
deals  in  minute  detail  with  a  large  number  of  more  or  less  matters  of  opinion,  and 
on  the  whole,  I  think,  very  fairly  and  very  wel],  but  there  are  a  few  points  on 
which  1  do  not  quite  agree. 

In  the  first  place,  he  mentions  it  as  a  very  common  faolt  that  maps  shonld 
show  too  little  detail,  too  few  namep,  and  so  on.  My  own  feeling  is  that,  as  a 
general  rale,  the  tendency  is  rather  the  other  way.  Of  course,  I  quite  admit 
some  maps  do  show  very  little  detail,  hut  on  the  smaller-scale  maps,  reproduced 
by  reduction  from  the  larger  scales,  the  tendency  is  to  try  to  cram  into  the  smaller 
scales  everything  on  the  larger.  In  entering  this  room  I  noticed  some  Japanese 
maps  which  exemplify  this  tendency;  the  ^isiuoa  i^  ^  well-executed  map»  but 
on  the  smaller-scale  map,  itt^jJ^^q  I  think,  reduced  from  it  the  names  are  tco 
numerous.  Again,  although  hill  features  are  often  omitted,  it  is  a  common  thing, 
in  the  case  of  engraved  maps,  to  find  small  features  over-shown,  with  the  result 
that  the  main  features  are  not  brought  out  eo  thoroughly  as  they  might  be. 

With  ngard  to  the  proposal  of  Major  Close  about  having  pictures  on  the 
margins,  it  appears  to  me  the  main  object  cf  margins  is  to  make  the  map  Icok 
better.  It  is  more  or  less  a  matter  of  opinion,  but  if  you  have  pictures  on  the 
margins  you  rather  do  away  with  that  I  suggest  it  would  be  better  to  cut  the 
margins  off  if  they  are  not  needed  for  their  present  purpose. 

As  regards  the  question  of  colouring  maps,  I  quite  agree  that  for  utilituian 
purposes  the  introduction  of  colour  has  made  a  great  improvement,  and  it  is  now 
,  very  generally  adopted ;  but  I  would  certainly  hardly  like  to  rule  out  the  black 

*i  {  and  white  map  so  completely  as  Major  Close  has  done.    The  Swiss  Dnfour  atlas 

is  probably  as  beautiful  a  specimen  of  map-making  as  you  could  find  anywhere. 
Some  of  the  1-inch  Ordnance  sheets  are  aJso  very  good  specimens,  and  I  should 
.   J  hardly  like  to  have  them  entirely  put  out  of  court.      The  Swiss,  of  course,  as 

J  3|  we  know,  have  gone  to  colour  printing,  and  their  y^yj^jo  is  a  very  good  example 

I  ij  of  colour-printing,  but  hardly  so  beautiful  a  map  as  the  Dufour  atlas. 

I  don't  quite  agree  with  Major  Close  when  be  says  the  depth  of  shade  should 
vary  with  the  steepness  of  the  slope.    The  range  that  one  can  get  between  the 
^  ;  darkest  possible  representation  of  hills  and  the  lightest  is  hardly  enough  to  cover 

any  except  very  great  differences  of  slopes,  and  my  belief  is  that  the  l^t  method 
of  representation  is  contours,  combined  with  shading  as  shown  in  the  present 
Ordnance  Survey  2-mile  maps. 

I  quite  agree  when  he  says  contours  on  the  1-inch  Suivey  maps  are  not 

}  sufficiently  close  for  topographical  maps  on  that  scale.     It  would  be  much  better 

I  ^  if  they  had  been  at  50  feet  instead  of  100.     Unfortunately,  the  Survey  contonrs 

are  ascertained  with  great  accuracy  at  great  expense,  and  I  am  afraid  the  cost  of 

the  additional  contours  which  he  would  like  to  have,  and  which  I  should  very  much 

like  to  see  on  the  maps,  would  be  prohibitive. 

^  With  regard  to  the  lettering,  I  agree  that  good  writing  is  belter  than  tyjHcg, 

;  but  I  am  afraid  I  am  not  prepared  to  condemn  typing  in  the  way  he  does.    As 
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4  matter  of  fact,  Dotbisg  oomes  up  to  really  good  writings  eepeciallj  when  the 
writing  is  small.  The  larger  the  character  the  better  typing  compares  with  writing. 
When  you  come  to  mape  reduced  by  photographic  meanp,  I  believe  typing  is  as 
good  as  any  means  that  can  be  employed.  First-class  writers  are  not^very  easy 
to  get,  and  the  advantage  of  typing  is  that  you  get  uniformity,  which  you  cannot 
get  in  writing. 

Major  Close  also  mentions  that  he  considers  maps  intended  for  use  out-of- 
doors  should  be  mounted  on  linen  and  folded.  Well,  I  agree  as  to  their  being 
folded,  but  as  regards  being  mounted  on  linen  I  am  not  quite  eo  clesr.  We  have 
introduced  recently  in  the  Ordnance  Survey  a  new  method  of  folding,  and  my 
belief  is  that  unmounted  mape  folded  in  this  way  are  almost  better  than  mape  that 
are  mounted.  They  take  up  less  room,  they  don*t  go  at  the  edges,  and  any  part  of 
the  map  can  be  read  without  unfolding  the  whole.  Therefore  in  their  caie  I  don't 
think  there  is  any  advantage,  except  for  very  rough  work,  in  mounting  on  linen. 
If  you  wish  to  get  an  ideal  map  for  working  in  the  roughest  weather  possible,  I 
think  the  only  thing  is  to  mount  in  sections  or  print  on  Japanese  paper  and  water- 
proof. The  latter  is  a  beautiful  printing  paper,  and  is  practically  untearable,  but 
it  takes  wet  badly.  If  you  waterproof  it,  the  objection  as  to  its  suffering  in  wet 
disappears,  and  you  get  what  I  consider  a  very  good  map,  but  nnfortonately  a  rather 
expensive  one.  We  prepared  in  this  way  a  number  of  maps  for  the  manoeuvres 
two  years  ago,  wlere  they  had  a  good  deal  of  wet,  and  I  believe  they  answered  very 
well. 

As  regards  Major  Close's  suggestion  that  the  Hoyal  Geographical  Society  should 
give  a  sum  of  £100  for  experiments,  I  cannot  agree ;  I  think  the  Royal  Geographical 
Society  can  find  better  means  of  spending  its  money.  I  think  you  can  safely  say 
that  all  persons  and  firms  making  maps  and  dealing  with  them  are  doing  all  they 
can  to  improve  the  methods  of  reproduction,  and  I  do  not  think  the  offer  of  £100 
would  do  very  much  to  further  improvements.  Moreover,  I  consider  a  map  must 
be  designed  very  largely  with  reference  to  the  kind  of  country  which  it  is  to 
represent.  For  instance,  I  do  not  consider  the  style  suited  for  a  closely  populated 
country  like  England  would  be  suitable  for  a  hilly  and  sparsely  populated  country  like 
South  Africa.  To  take  one  example,  you  find  in  the  American  methods  a  beautiful 
sample  of  map  where  ground  forms  are  shown  by  close  contouring,  the  same  as  in 
the  Japanese  maps.  If  you  come  to  a  country  like  Holland,  I  don't  thick  that 
would  answer  as  well.  I  think  discnssion  is  likely  to  do  as  much  good  as  making 
experimental  maps,  and  that  the  Royal  Geographical  Society  would  not  benefit 
cartography  by  trying  to  lay  down  a  standard.  If  the  Royal  Geographical  Society 
take  a  different  view  of  the  matter,  the  proper  authorities  will  probably  have  no 
objection  to  the  experiment  suggested  on  the  map  of  Jersey  or  St.  Helena. 

For  obvious  reasons,  I  have  referred  mostly  to  points  on  which  I  differ  from 
Major  Close;  but  while  I  differ  on  a  few  points,  I  agree  in  many, and  consider  that 
his  paper  is  a  most  valuable  one. 

Major  Hills:  I  i&hould  like  to  offer  a  few  remaiks  on  the  very  excellent 
paper  we  have  had.  I  may,  first  of  all,  express  my  agreement  with  most  of 
the  points  advanced  by  Major  Close,  and  our  differences  are  only  in  very  minor 
points.  He  says,  first  of  all,  in  speaking  of  the  accuracy  of  a  map,  that  all  details 
should  be  accurate.  It  would  bs  rather  an  interesting  thing  to  discuss  how 
we  are  to  distinguish  between  the  accurate  and  the  inaccurate  details  of  a  map, 
because,  of  course,  when  we  are  dealing  wiih  maps  produced  from  organized 
surveys,  there  is  no  want  of  accuracy ;  still,  a  large  number  of  the  maps  we  have 

to  deal  with  are  rot  so  produced,  and  it  would  be  useful  if  we  could  get  any  idea 

I  have  never  heard  of  any  practical  suggestion— as  to  some  oonveoient  method  of 
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diBtinguisbiBg  what  U  alxolutely  fixed  and  what  only  depends  upon  inaocorate  or 
hearsay  evidence.    The  point  raised  by  Major  Close  about  the  heights  only  being 
shown  St  the  tops  of  the  hills  had  not  occurred  to  me  before»but  certainly  it  seems 
an  extremely  common  defect.    Of  course,  when  one  thinks  of  it,  the  heights  of  the 
valleys  are  just  as  important.    The  omiBsion  of  essential  details  in  hill  feature^ 
caused  by  undue  generalization  in  reduction,  seems  to  me  rather  a  surrey  queetion— 
that  is  to  lay,  what  it  means  is  that  it  is  of  the  utmost  importance  that  ths 
original  survey  should  be  made  on  the  same  scale  as  the  final  map ;  in  other  words, 
any  generalization  should  be  made,  not  by  a  draftsman,  but  by  a  man  who  has 
actually  seen  the  ground  and  knows  it.    I  don't  think  I  can  follow  Major  Close  ia 
his  suggestion  to  print  the  minor  details  of  a  map  so  that  it  could  be  read  through 
a  msguifying-glass.    It  would  be  quite  possible,  of  course,  to  reduce  a  map  to  such 
an  extent  so  that  it  could  only  be  read  by  a  magnifier,  and  if  on  any  occasion 
where  lightness  of  transportation  was  of  very  great  importance,  it  might  he  quite 
possible  to  make  a  map  by  photographic  reduction  which  could  be  only  uecd  by 
using  a  magnifier  of  the  power  of,  say,  10.    But  maps  can  now  be  produced  so 
light,  especially  with  these  specimens  Colonel  Johnson  has  shown,  that  really  the 
question  of  weight  is  not  such  a  very  important  one.    The  suggestion  to  print 
photographs  on  the  msrgia  does  not  seem  to  me  to  be  a  very  practical  one.     Major 
Close  talks  of  the  Admiralty  charts,  but  I  think  he  overlooks  the  fundamental 
difference  that  in  the  chart  the  important  thing  for  the  mariner  to  see  Is  ths 
appearance  of  a  certain  sea-port  or  headland  from  the  cea.    There  la  nothbg 
equivalent  to  that  in  a  map  covering  an  ordinary  area  of  land.     If  anything  were 
to  be  put  in  the  margin,  it  might  possibly  be  plans  of  the  towns,  which  must  be 
shown  in  a  very  conventioual  way  on  a  small  scale.    The  representation  of  hills  is 
the  subject  which  will  invoke  most  discussion,  and  it  is  very  difficult  to  get  any 
agreement  on  the  question,  but  I  think  we  may  agree  with  Major  Close  that  the 
combioation  of  hachures  with  contours  is  not  a  good  one.      I  think  we  may  say 
that  in  the  1-inch  Ordnsnce  Survey  coloured  sheets  the  hachures  really  add 
nothing  to  the  legibility  of  the  map.    I  am  sot  quite  certain  whether  I  agree  with 
Major  Close  about  whether  the  shade  should  follow  the  slope  or  whether  it  should 
be  a  conventional  one.    I  should  like  to  see  his  specimen-map  first.     One  very 
important  point  is  a  practical  question  which  I  should  like  to  ask  practical  people^ 
and  that  is  as  regards  the  method  of  shading,  the  sctual  method  by  which  the 
shading  is  to  be  drawn  on  the  msp.    I  should  like  to  ask  Colonel  Johnson  about 
that  particularly.    Of  course,  in  the  old  days,  it  used  to  be  drawn  on  a  stone  direct 
by  the  draftsman,  and  it  was  quite  a  laborious  process.    Now,'  on  the  half-inch 
Ordnance  Survey  maps,  it  is  done  with  a  process  block  from  a  brush  original ;  bui 
I  cannot  admit  that  the  shading  on  the  half-inch  Ordnance  Survey  maps  is 
sufficient  to  add  to  the  legibility  of  the  map.    For  instance,  look  at  that  map  of 
North  Walep,  which  is,  as  we  know,  a  mountainous  and  diversified  country.    Seen 
from  a  little  distance,  the  shading  only  gives  the  appearance  of  a  flat  tint  with  a 
few  dark  patches ;  it  does  not  really  show  up  the  features  of  the  groind,  which 
is  the  only  justification  for  adding  the  shad  lug.     The  St.  Helena  map  is  quite 
a  dififerent  sort  of  example.    Looking  at  that  from  a  distance,  it  shows  up  the 
main  features  of  the  ground  very  well.    The  suggestion  of  Major  Close,  that  the 
Society  should  undertake  the  production  of  a  model  map,  Eeems  to  me  a  very  good 
one.    But  there  is  so  much  difference  of  opinion  that  I  think  it  would  be  hardly 
sufficient  for  the  Society  to  produce  one  map ;  it  would  have  to  produce  five  or  six 
in  diff*erent  styles,  and  tbcQ  let  us  Eee  thero,  and  we  could  have  another  discussion 
on  the  subject. 

Mr.  Douglas  Fbeshfield  :    I  feel  as  a  mere  amateur  83me  diffidenc3  in 
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ppeakiDg  in  the  preEence  of  so  many  professional  map-makerp.  My  remarks  will  not 
be  in  the  sense  of  criticism,  but  mainly  in  the  sense  of  appreciation  of  the  excellent 
work  done  by  the  Survey.  I  think  the  Society  may  fairly  congratulate  itself  on 
Che  adoption  of  a  method  it  strenuously  advocated — the  use  of  colourp.  I  do  not 
say  the  universal  use,  because  I  entirely  agree  with  the  Director  of  Surveys  on  this 
point.  I  am  sure  that  the  new  maps  will  be  appreciated  by  the  public.  With 
regard  to  the  question  of  how  contoured  maps  should  be  coloured,  whether  the 
depth  of  the  shade  should  correspond  with  the  steepness  of  the  slope,  I  cannot 
agree  with  Major  Close.  About  fifteen  years  ago  a  new  issue  of  beautifully 
contoured  maps,  called  the  Siegfried  Atlas,  was  made  in  Switzerland.  It  did  not 
give  satisfaction ;  it  was  found  that  the  public  did  not  read  it  easily,  and  various 
experiments  were  made,  of  which  I  see  one  here,  with  a  view  to  making  the 
contoured  maps  picturesque  by  colouring  theoL  From  my  point  of  view,  contours 
give  the  kiod  of  information  we  want  for  scientific  use,  and  you  put  in  the 
colouring  for  another  purpose — to  enable  the  average  middle-class  man  to  read 
the  map  easily.  The  preferable  method,  therefore,  is  that  which  best  secures  this 
end.  I  confess  that  until  I  have  seen  a  satisfactory  map  produced  in  the  way 
Major  Close  suggests,  I  shall  lean  to  the  artistic  mode  of  colouring,  which  is 
intended,  not  to  repeat,  but  to  supplement  the  information  which  is  adequately 
given  by  the  contour.  I  feel  some  doubt  as  to  the  desirability  of  what  has  lately 
been  done  in  one  of  our  Ordnance  maps  in  colouring  the  woods  green.  It  may  be 
valuable  for  military  purposes,  but  for  general  purposes,  I  think  it  rather  destroys 
the  picturesque  legibility  of  the  map;  it  makes  it  look  spotty  at  a  distance,  and, 
so  far  as  I  can  judge,  you  only  get  approximate  accuracy  with  regard  to  the  woods. 
That  may  be  partly  owing  to  the  constant  destruction  of  woods.  With  regard  to 
what  is  said  about  the  quantity  of  names,  I  think  there  is  another  still  more 
important  question,  and  that  is  their  selection.  I  know  selection  is  difficult,  and 
I  appreciate  the  pains  taken  with  regard  to  the  retention  of  characteristic  names. 
Then  with  regard  to  the  distinction  of  roads,  I  notice  in  the  new  maps  they  are 
divided  into  three  classes.  I  am  curious  to  know  what  principle  this  classification 
is  based  on.  In  France  the  first-class  road  would  be  the  Eoute  Nationalo,  the 
second  would  be  the  Route  Departmental,  and  the  third  the  Route  Vicinale. 
But  I  cannot  make  out  on  what  principle  it  is  done  in  England.*  In  the  old 
maps  the  distinction  between  roads  was  one  of  the  greatest  defects ;  the  new 
maps  are  improved.  Again,  I  do  not  know  whether  I  am  quite  in  order  in 
mentioning  it  here,  but  I  cannot  help  feeling,  as  we  are  met  to  discuss  maps,  that 
we  ought  not  to  pass  without  mention  their  defective  distribution.  The  clumsy 
and  unpractical  way  in  which  the  Post  Office  has  taken  in  hand  the  distribution 
of  Ordnance  Maps  is  a  misfortune.  Perhaps  some  scheme  might  be  introduced 
to  improve  the  distribution.  The  present  Director  has  done  so  much  that  I  cannot 
help  hoping  he  will  succeed  in  this  matter  also.  With  regard  to  the  suggestion 
that  the  Society  should  spend  £100  in  making  a  model  map ;  I  quite  agree  with 
the  reasons  given  to  show  that  it  would  not  be  a  very  desirable  use  of  the  Society's 
money,  and  I  doubt  if  the  sum  suggested  would  produce  anything  useful.  As  the 
Director  of  Surveys  has  said,  I  think  we  may  leave  it  to  the  people  who  make  the 
maps  to  go  on  experimenting,  and  that  if  we  produce  a  typical  map,  we  shall 
probably  within  the  next  five  years  want  to  alter  it  again. 

M^  Bolton:  I  should  like  to  remind  Major  Close  that  a  combination  of 
contours  and  shade  varying  with  the  steepness  of  slope  has  already  been  tried. 
Some  thirty  years  ago  a  map  of  Jerusalem  was  engraved  for  Murray's  Ancient 


*  I  have  since  been  informed  it  is  on  the  width  of  the  roads. 
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Atlas.  The  Ordnance  contoura  were  used  as  a  foundatioDy  and  a  Teiy  careful 
arrangement  of  hachares  according  to  a  strict  scale  was  drawn  upon  them,  and  the 
map  engraved.  I  think  if  he  were  to  try  a  combination  map  of  that  sort  he 
would  find  it  very  successful.  But,  as  has  already  been  said,  soch  a  map  i«  too 
expensive  for  the  private  publisher  to  undertake.  A  standard  map  U,  I  think, 
impossible ;  £100  would  only  i»x)duoe  a  few  inches.  An  ordinary  1-inoh  Ordnanos 
sheet  costs  something  like  £500.  And  after  all,  is  there  anything  better  than  as 
engraved  ordnance  sheet  ? 

Dr.  Herbrbtson  :  I  should  like  to  thank  Major  Close  for  introducing  this 
subject.  He  seems  to  me  to  have  looked  at  the  map  too  much  from  the  point 
of  view  of  the  military  man,  who  wants  as  much  detail  as  possible.  I  often  want 
names  and  roads  and  boundaries,  which  interfere  with  the  clear  representation  of 
the  surface  features,  eliminated  from  the  map.  At  the  present  time  the  1-inch 
sheets  are  printed  from  at  least  two  plates,  one  containing  the  names,  the  riverp, 
the  roads,  and  other  features,  and  the  other  plate  the  hill-shaded  plate,  with 
spaces  left  for  the  names  on  the  first-mentioned  plate.  I  think  a  very  considerable 
service  would  be  done  if  those  two  plates  were  slightly  modified,  and  if  on  one 
plate  we  had  the  coast,  the  rivers,  the  contour-lines,  and  the  hill  shading,  and 
on  the  other  the  names,  roads,  boundaries,  and  other  details — that  is,  the  permanent 
physical  features  would  be  represented  on  one  plate,  which  could  be  printed  and 
studied  separately,  while  for  those  who  wished  to  read  the  names  and  other  details 
the  map  could  be  produced,  as  at  present,  from  two  plates.  Perhaps  an  even  better 
way  would  be  to  use  an  ordinary  paper  print  for  the  feature  lines,  and  to  print  the 
names  and  roads  and  other  symbols  on  transparent  paper,  which  could  be  fitted 
over  the  con6guration  map.  Of  course,  other  distributions  could  be  printed  on 
tracing-paper  in  the  same  way.  It  seems  to  me  important  that,  in  siddition  to 
having  the  contours  close  enough,  they  should  be  at  regular  intervals.  At  the 
present  time  the  Ordnance  maps  cannot  always  be  used  for  the  comparison  of 
slopes  without  calculation,  because  the  contour  intervals  are  not  uniform.  I  think 
we  might  quite  well  adopt  the  American  plan  of  having  a  closer  contour  interval 
of  20  feet  in  the  plain,  and  of  50  feet  or  100  feet  in  the  hilly  parts  of  the  country. 
The  use  of  close  coatouring  in  geographical  investigations  has  been  very  weii 
shown  in  the  work  of  Prof.  Kendall  on  the  '  Glacial  Lakes  of  Cleveland,  in  North 
Yorkshire.'  In  connection  with  the  specimen  maps,  I  am  sorry  not  to  see  the 
•r^Jo'aDO  French  map  and  the  ^aJoo  of  Southern  Germany,  which  I  think  ought 
to  have  been  in  the  list  of  tirst-class  maps.  I  think  that  making  the  margin 
meridians  is  a  very  bad  plan,  bscause  if  you  want  to  look  at  many  sheets  at  a 
time,  which  I  constantly  have  to  do,  it  is  very  difficult  to  make  the  sheets  fit.  Ii 
would  be  much  better  to  make  the  sheets  rectangular,  fitting  at  the  bottom  (in 
the  northern  hemisphere),  or  else  in  the  middle,  and  repeating  a  roughly  triangular 
part  on  the  next  sheet.  I  think  if  we  are  to  have  an  ideal  map  made,  the  island 
chosen  might  be  the  Ibh  of  Man,  with  its  contrasting  plain  and  highland,  the  Isle 
of  Arrao,  or  even  the  Isle  of  Wight. 

Dr.  Drter  :  I  do  not  think  I  can  say  anything  with  authority  on  the  subject, 
not  having  paid  special  attention  to  it.     I  am  most  accustomed  to  the  contoured 
maps  of  the  United  States  Geological  Survey,  which  seem  to  me  to  be  very  clear, 
\'S  and  to  fulfil  all  the  functions  of  a  topographic  map.     Since  coming  to  this  country 

I  have  become  more  familiar  with  maps  of  other  kinds,  and  I  see  some  advantages 
in  them  over  the  strictly  contoured  map,  the  principal  one  being  their  graphic 
character.  The  objection  to  the  purely  contoured-map  is  its  want  of  graphic 
character  and  the  inability  of  the  ordinary  person  to  read  it.  But  I  find,  as  a 
teacher  of  geography,  that  it  is  necessary  for  most  persons  to  learn  to  read  any 
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kind  of  a  map;  even  the  simplest  map  is  not  read  spontaneously,  and  I  do  not 
thick  that  it  is  more  difficult  to  teach  a  person  to  read  a  contoured  map  than  any 
other.  I  do  not  know  that  I  can  add  anything  of  value  to  this  discussion.  I 
will  only  express  my  preference  for  the  contoured  map  for  showing  relief. 

Captain  Kussell-Bbown  :  I  only  wish  to  make  a  few  remarks  on  two  points. 
The  first  is  the  question  of  reduction  of  maps  by  photography.  I  have  a  specimen 
of  the  new  Ordnance  Survey  i^y^Jo^u  °^^P  o^  England,  which  has  been  reduced  by 
photography  to  a  quarter  of  lis  sise.  All  the  names  on  the  reduction  are  legibh 
with  the  help  of  a  magnify ing-glass  with  a  strength  of  about  three.  It  seems  to 
me  that  such  reductions  would  be  useful  as  key  maps  for  military  purposes.  The 
other  point  I  want  to  raise  is  a  question  on  which  there  seems  to  be  much  difference 
of  opinioD,  perhaps  more  so  than  on  anything  else  connected  with  the  reproduction 
of  an  ideal  topographical  map,  and  that  is  the  best  method  of  representing  hill 
features.  If  you  look  round  the  maps  on  the  walls,  you  will  find  a  Swedish  map 
which  clearly  represents  the  hill  features  on  the  "layer  system."  This,  in  my 
opioion,  is  the  best  way  of  showing  hill  features  on  small-scale  topographical  maps. 
I  think  this  method  is  suitable  for  maps  on  a  scale  of  4  inches  to  a  mile  and  undier. 
A  point  about  this  Swedish  map,  which  seems  capable  of  improvement,  is  that  all 
the  hill  features  might  be  printed  together  from  one  copper  plate  or  copper  transfer^ 
instead  of  requiring  something  like  half  a  dozen  plates.  Oi  this  system,  the 
Ordnance  Survey  i  inch  to  1  mile  maps  of  England  and  Wales  would  require 
about  seventeen  different  gradations  of  colour  to  show  all  hills  at  contour  intervals 
of  200  feet.  There  is  a  specimen  on  the  table  of  this  so-called  "  layer  system  **  of 
reproducing  bill  features,  showing  something  like  thirteen  or  fourteen  different 
gradations  of  colour  reproduced  simultaneously  from  one  copper  engraving.  I 
agree  with  Mr.  Reeves  that  this  '*  layer  system"  could  be  improved  by  graduating 
the  colours  between  each  successive  contour,  so  as  to  avoid  giving  the  impression 
of  steps  to  the  slopes. 

Mr.  Geobge  Philip  :  In  the  preceding  discussion  I  think,  with  Dr.  Herbertson, 
that  too  much  stress  has  been  laid  upon  military  requirements  in  a  topographical 
map.  But  the  scope  of  an  inquiry  like  this  is  to  find  out  what  is  for  all  purposes 
the  ideal  topographical  map,  and  as  regards  this  I  think  a  solution  has  not  been 
arrived  at.  If  we  banish  the  question  of  expense  of  production,  which  so  largely 
handicaps  the  private  publisher,  there  is  no  doubt  that  the  use  of  colours  makes 
for  the  beauty  and  value  of  a  map.  And  if,  in  addition  to  the  colours  alvocated 
by  Major  Close,  we  combine  tiot^,  contours,  and  hachures,  we  can  obtain  a  still 
more  graphic  effect.  To  my  mind  a  perfect  topographical  map  would  be  a  kind  of 
picture  in  which  the  elevations  would  be  shown  in  detail  by  hill  shading,  the 
relative  height  by  contour-lines  (which  when  used  by  themselves  are  apt  to  ignore 
incidental  surface  features),  and  the  absolute  height  above  sea-level  by  a  system 
of  tinting  in  "  layer?.**  I  do  not  think  such  a  coaabination  of  flat  tints,  contour- 
lines,  and  hill  shading  has  been  sufficiently  emphasized  ;  it  seems  to  me  it  would 
give  the  most  perfect  result.  In  conclusion,  I  cordially  agree  with  what  Mr. 
Freshfield  and  Mr.  Ravenstein  have  said  on  the  question  of  educating  the  public. 
The  general  public  expects  the  price  of  maps  to  be  so  low,  that  the  production,  by 
private  enterprise  at  least,  of  really  good  and  valuable  maps  printed  in  a  number 
of  colours  becomes  almost  impossible. 

Major  C.  B.  Sihonds,  r.o.a.  :  I  think  no  opportunity  should  be  lost  in  affordinsc 
information  by  styles  of  printing  and  use  of  colours,  of  which  in  English  maps  full 
advantage  is  not  taken.  For  instance,  following  logical  reasoning  (fjr  simplicity), 
nothing  in  nature  being  bolt  upright,  upright  printing  should  only  be  used  for 
everything  artificial — the  work  of  man's  hands — Dames  of  towns,  villagesy  buildings, 
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t  railways,  roadp,  etc. ;  while,  the  natural  slope  of  printing  being  to  the  right,  ntmei 

[  cf  mountain^,  forests,  riverp,  plainp,  etc.,  should  be  in  type  sloping  to  the  ri^t; 

and  peoples,  tribes,  tribal  districts,  parishes,  etc.,  in  tjpe  sloping  *' back-hand,*' to 
the  left.  As  to  colours,  where  employed,  heights  of  bills  and  contonrs  sbould  be 
in  brown ;  heights  of  rivers  across  them  in  blue  (at  normal  water-level  or  metn 
tide);  anything  artificial,  roads,  railways,  bridges,  etc.,  figures  in  black.  Complete 
absence  of  artificial  effect  is  imperative;  the  beauty  of  the  ideal  map  most  be 
beauty  unadorned. 

Major  Hills  :  I  should  like  to  make  another  remark  or  two.  Dr.  Herbertton 
was  talking  about  the  separation  of  the  natural  features  on  the  map  from  the 
arliEcIal  features.  That  is  one  of  tbe  points  of  printing  a  map  in  colours.  If,  for 
instance,  the  hills  are  printed  in  brown,  and  tbe  water  in  blue,  and  the  detail  acd 
names  in  black,  by  printing  only  the  Hue  and  brown  together  you  get  a  repre- 
sentation of  the  land  and  its  surface  features.  A  good  deal  of  obloquy  has  been 
thrown  on  the  British  public  in  this  discussion.  They  have  been  described  as  not 
using  maps,  and  not  being  interested  in  them.  I  think  that  might  have  been  very 
true  ten  years  ago,  but  I  doubt  if  it  is  the  case  now.  I  think  if  you  went  to,  fay, 
*   ]  the  Lake  District,  you  would  find  just  as  many  maps  used  as  at  Chamouniz.     I  am 

sure,  if  the  Ordnance  Survey  could  arrange  to  put  their  maps  on  tbe  railway  l»ook- 
stallp,  they  would  have  an  enormous  sale,  especially  for  the  half-inch  maps.  The 
question  that  has  teen  raised  as  to  representing  slopes  in  different  layers  rather 
emphasizes  what  I  said  before  about  the  necessity,  if  we  are  going  to  have  a 
specimen  map,  of  having  two  or  more.  Major  Close  proposed  a  system  by  which 
the  steepness  of  the  slopes  was  represented  by  tbe  darkness  o£  tbe  shade.  Now, 
here  is  a  proposal  by  which  the  depth  of  ibhade  depends  on  the  height  above  sea- 
level  ;  they  arc  both  consistent  systems^  and  which  has  the  advantage  is  a  question 
of  taste. 

Mr.  Reeves  :  I  have  listened  with  great  interest  to  Major  Close's  paper  and  to 

the  discussion  that  has  followed,  and  think  we  ought  to  be  obliged  to  him  for 

re-directing  our  attention  to  this  most  important  subject.    I  say  re-directing,  for  it 

^  is  a  matter  which,  as  most  of  U3  are  aware,  has  been  for  a  long  time  under  the  con- 

^  sideration  of  tie  Society,  and  I  remember  quite  well,  about  fifteen   years  ago,  a 

i  *[i  special  committee  being  formed  to  deal  with  it.    Ooe  of  the  many  valuable  results 

•  *;:  of  Dr.  Scott  Eeltie's  'Report  on  Geographical  Education,'  which  appeared  about 

-  Ill  that  time,  was  to  create  a  fresh  interest  in  topographical  methods,  and  since  then 

I  ^1  the  matter  has  not  been  lost  sight  of.    It  is,  therefore,  not  a  new  subject  to  us. 

I  ijt  Personally  I  sbould  very  much  like  to  see  a  specimen  topographical  map  prepared, 

I  JS  as  it  would  bo  useful  to  me  for  instruction  purposes.    I  could  band  it  round  and 

show  pupils  what  is  required,  and  the  sort  of  map  that  would  be  expected  from  them. 

The  cobt  would  naturally  depend  upon  the  method  of  production,  but  I  doubt  if 

£100  would  be  sufficient ;  however,  I  think  it  would  be  a  good  thing  if  it  could  be 

done.    There  are  many  points  in  Major  Close's  lecture  I  should  have  liked  to  have 

ii  said  something  about,  and  several  things  I  intended  to  fay  have  been  said  already. 

1  Tbe  representation  of  the  hill  features  is  one  of  tbe  most  important  matters.     We 

I  are  all  well  acquainted  with  the  various  methods  shown  on  the  different  maps  cm 

1 1'  the  screens  around  the  room.   The  layer  system  of  tinting  and  contours  is  valuable 

|4j  for  some  purposes,  but  in  many  respects  it  is  far  from  satisfactory.   It  always  gives 

*t|  the  impression  of  a  country  consisting  of  a  series  of  steps  or  terraces,  which,  as  a 

I  \  rule,  is  not  in  the  least  true  to  nature.    Then,  again,  the  tints  are  very  often  hr 

jt  from  what  they  ought  to  be.    It  appears  to  me  that  if  we  are  going  to  adopt  this 

\i  system  at  all  we  should  use  gradations  of  tints  of  one  colour  only,  and  not  two  or 

I  three  diffeient  colours.    For  instance,  I  fed  sure  it  is  a  mistake  to  jump  snddenly 
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from  green  to  brown.  Such  an  abrupt  transition  is  incongruous,  to  say  the  least, 
and  without  any  change  in  the  natural  features  to  warrant  such  an  abrupt  change 
in  colour.  I  have  often  known  persons  unacquainted  with  such  maps  to  be  misled 
by  this  sudden  change  in  colour,  and  it  certainly  has  a  way  of  Euggesting  tbat 
where  the  green  terminates  is  the  limit  of  vegetation,  in  spite  of  any  explanation 
of  the  tints  which  may  be  printed  on  the  map.  For  ordinary  purposes  perhaps  the 
combination  of  shading  with  contour-lines  might  be  recommended ;  the  contour- 
lines  should  show  the  diifereoce  of  height  with  all  the  scientific  accuracy  required, 
and  the  shading  ought  to  give  the  graphic  effect.  Doubtless  for  general  purposes 
it  is  best  to  assume  the  light  to  fall  yertically  and  the  shading  to  increase  in  in- 
tensity with  the  slopp,  but  I  do  not  quite  agree  in  condemniog  the  oblique  method 
altogether,  for  there  are  occasions,  especially  in  mountainous  regionp,  when  this 
method  gives  a  far  better  effect  than  any  vertical  lighting  would  do.  Of  course, 
the  drawback  to  the  oblique  method  is  that  it  tends  to  give  an  erroneous  impression 
of  relative  slopes,  but  this  is  greatly  due  to  the  fact  that  it  is  often  overdone,  as 
is  the  case  with  several  of  the  maps  before  you.  Whenever  the  system  is  adopted 
it  should  be  combined  with  carefully  drawn  contours,  which  would  prevent  anyone 
being  misled.  As  to  making  use  of  the  margins  of  the  maps,  I  have  often  thought 
that  there  are  times  when  they  could  be  utilized  with  advantage,  especially  when 
space  is  a  consideration.  In  addition  to  characteristic  viewp,  as  suggested  by 
Major  Close,  why  tot  give  vertical  sections  across  the  country  in  different  direc- 
tions upon  them.  There  are  many  other  points  I  might  mention,  but  time  will 
not  permit.  As  to  the  method  of  folding  so  as  to  make  the  best  use  of  space  for 
tourist  or  military  purposes,  I  had  recently  brought  under  my  notice  a  suggestion^ 
which  seems  very  good.  This  consists  in  an  ingenious  system  of  mounting  sections 
of  the  map  upon  the  back  so  as  to  give  the  continuation  in  any  direction  by  dimply 
folding  over.  The  idea  can  be  seen  from  the  map  which  I  now  place  before  you. 
It  should  be  explained  that  the  maps  upon  the  screens  are  merely  those  referred  to 
by  Major  Close  in  his  paper,  and  no  attempt  has  been  made  at  a  complete  exhibition 
of  specimens  of  lopographical  maps. 

Captain  Creak  :  I  have  a  small  question  to  ask,  but  it  is,  however,  an  im- 
portant one.  Major  Close  sayp,  "  the  magnetic  declination  should  be  mentioned 
for  the  date  of  publicatioo,  and  its  annual  variation  given.*'  He  has  taken  as 
an  ideal  island  the  island  of  Sr.  Helena.  Well,  what  declination  could  he  give 
there,  because  its  value  varies  in  every  port  ?  All  islands  are  similarly  affected ; 
in  fact,  wherever  you  go  on  land  you  will  find  local  disturbances  of  magnetic 
declination  from  the  normal  value.  I  therefore  suggest  that  the  normal  magnetic 
declination  or  variation  should  be  givan  on  maps,  and  instead  of  the  words  "  annual 
variation,"  the  annual  decrease  or  increase.  I  think  these  are  important  for  a  map, 
and  in  regions  where  the  magnetic  declination  is  largely  disturbed,  a  note  to  that 
effect  should  be  given. 

The  Chairman  :  Bzfore  asking  Major  Close  to  reply  to  some  of  the  criticisms 
that  have  been  made,  I  should  like  to  make  one  or  two  remarks.  We  have 
covered  such  a  wide  area  this  afternoon  in  our  discussion,  that  it  almost  seems 
as  if  we  had  room  enough  for  another  afternoon^s  discussion  on  this  subject.  The 
discussion  so  far  has  only  really  referred  to  what  may  be  called  finished  topographio 
maps.  But  there  is  a  great  deal  to  be  said  about  maps  which  are  not  quite  so 
complete  as  those  you  see  on  the  walls  around  you.  Major  Close  begins  by  stating 
that  one  requisite  in  a  map  should  be  that  all  the  information  it  presents  should 
be  accurate.  Nobody  disagrees  with  that  proposition,  I  am  quite  sure,  but  it  is 
impossible  sometimes  to  carry  it  out.  The  question  is,  when  you  have  a  map 
made  up  of  material  which  is  not  homogeneous,  some  of  which  you  know  to  be 
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ioaccurate,  but  which  at  the  same  time  represents  country  which  U  entirely  new 
and  has  never  been  mapped  before,  what  are  you  to  do  ?  Of  this  class  are  msaj 
maps  of  most  important  tracts  of  country  extending  beyond  the  firoiitierB  of  Indii. 
It  is  impossible  to  say  of  them  that  all  the  information  contained  ia  of  equal  ▼alob 
It  is  most  difficult  to  combine  all  sorts  of  material  in  the  map  so  that  there  AiU 
be  no  mistake  as  to  what  the  actual  value  of  any  one  part  may  be.  I  am  iodised 
to  agree  with  the  remark  made  by  Dr.  Dryer,  that  some  of  the  Americaa  maps  ss 
nearly  approach  to  the  typical  topographical  map  as  possible ;  but  I  have  also  a 
very  great  admiration  for  certain  Swiss  maps.  As  regards  the  repretentatioa  of 
hill  shading,  there  is  just  one  method  which  I  think  no  one  has  referred  to^  and 
which  is  the  method  which  we  have  adopted  in  India  after  Tery  many  yeiis  of 
trial  and  experiment,  which  is  found  to  answer  best  in  the  hands  of  our  native 
topographers.  That  is  the  system  of  broken  horizontal  hachuring,  combined  with 
the  continuous  contour  when  possible.  It  is  not  always  possible  to  secure  the 
necessary  time  or  money  for  ranniog  out  accurate  continuous  contours.  The 
continuous  contour  system  is  no  doiibc  the  most  scientific  method  of  representing 
ground  yet  devised,  bat  I  should  doubt  extremely  whether  it  has  been  posahla 
to  carry  out  all  the  continuous  contouri  shown  in  the  American  maps  with  strict 
accuracy ;  and  if  they  are  not  accurate  they  are  misleading.  I  have  had  lately 
to  deal  with  maps  in  South  America  which  were  mapped  on  that  system  hf 
ontineotal  topographers.  Thd  mapping  was,  of  coirie,  not  of  the  highest  order. 
It  was  carried  out  very  rapidly  under  the  sort  of  conditions  in  which  we  generally 
run  out  our  geographical  maps  in  India,  and  it  was  an  attempt  to  represent  the 
coantry  by  a  system  of  continuous  contours.  The  result  was  in  many  cases  most 
misleading.  In  some  instances  it  was  impossible  to  tell  whether  a  single  cjntoor 
represented  a  hill  or  a  depression.  I  may  add  that  the  system  of  adding  shading 
to  the  hachures  in  order  to  intensify  the  relief  cf  the  hills  has  also  been  tried  very 
extensively  in  India,  and  found  to  fail  in  the  fiold  for  the  reason  that  no  two  men 
have  the  same  idea  as  to  the  amount  of  shading  which  should  be  applied  in  ordtt 
to  give  effect  to  a  given  slope.  We  do  not  find  that  difficulty  as  regards  the  pen 
and  ink  drawing  of  the  horizontal  hachuring.  Men  trained  in  the  same  school 
produce  maps  that  are  fairly  concordant  in  their  results.  The  representation  of 
a  slope  of  a  certain  steepness  in  one  man's  map  will  be  about  the  same  in  all  the 
field  maps.  That  is  not  so  when  they  are  allowed  to  make  use  of  the  brash.  Then 
their  artistic  fancy  comes  into  play,  and  all  sorts  of  errors  creep  in.  Bat  on  the 
whole,  in  the  reproduction  maps,  I  may  say  that  I  agree  that  the  addition  of 
shading  is  most  distinctly  effective,  if  it  is  not  absolutely  instructive.  Major  Close 
calls  attention  to  the  deficiency  in  the  number  of  heights  shown  on  the  face  of  the 
map  as  regards  the  pliin^.  This  undoubtedly  is  a  very  great  and  very  common 
fault,  but  the  reason  of  it  is  that  the  heights  which  are  given  are  chiefly  thoee  of 
hill-tops  fixed  in  the  course  of  triaogulation.  It  merely  emphasizes  the  necessity 
for  the  free  use  of  the  clinometer  in  the  topograpber*s  hands.  The  topograf^er  is 
generally  responsible  for  heights  of  roads  and  rivers,  but  I  admit  that  these  are 
often  deficient  in  number.  Now,  as  regards  the  specimen  map,  for  which  it  has 
been  proposed  to  apply  a  given  sum,  I  do  not  quite  know  whether  it  is  clear  to 
every  one  hera  that  it  was  only  intended  to  carry  the  proposal  out  strictly  within 
the  limits  of  the  U  jyal  Geographical  Society*8  premisep.  There  was  no  idea  of 
off'ering  £100  for  competition ;  it  was  merely  to  be  voted  for  the  purpose  of  pro- 
ducing, so  far  as  we  could,  what  might  be  accepted  generally  as  a  typical  topo- 
?!  grapbicil  map.      It  has  been  suggested  we  recommend  that  proposition  for  the 

',*i  consiiieration  of  the  Council  of  the  Royal  Geographical  Society. 

!  \\  The  CiiAiiiMAN  put  the  resolution  to  the  meeting,  and  declared  it  carried. 


1 


OLAREANUS:  HIS  GKOGRAPHT  AMD  MAPS.  647 

Major  Close  :  My  difficulty  in  replying  to  the  criticisms  is  that  I  agree 
with  most  of  them.  Most  of  the  discossioa  turned  on  the  representation  of 
hill  features,  and  I  think  it  would  be  a  very  good  thing  if  we  could  have  a 
bit  of  country  mapped  which  would  give  us  before  our  eyes  the  same  ground 
shown  in  four  or  five  ways.  It  is  rery  difficult  to  compare  a  bit  of  country  some- 
where in  the  Sahara  with  another  bit  of  country  in  the  United  States,  and  another 
in  Sussex.  And  it  is  very  difficult  to  get  any  idea  of  the  value  of  the  diflferent 
methods  of  representing  hills  unless  we  deal  with  the  same  tract  of  country.  I 
was  interested  in  Mr.  Philip's  suggestion  of  a  combination  of  shading,  tint,  and 
contours.  It  would  be  a  very  good  thing  to  try.  The  representation  of  the  same 
ground  on  different  systems  has  a  distinct  educational  advantage.  It  brings  up 
the  different  ideas  of  absolute  height,  relative  height,  snd  steepness  in  a  way  that 
no  single  form  of  representation  can  do.  It  seems  clear  that  we  should  devote 
more  attention  to  topography  now  that  the  Society's  days  of  exploration  are 
gradually  drawing  to  a  close.  And  if  we  are  to  delineate  the  surface  features  of 
the  Earth  effectively,  we  should  make  up  our  minds  as  to  the  best  way  to  do  it. 

The  Chairman  :  I  have  only  now  to  ask  you  to  join  in  thanking  Major  Close 
for  coming  here  this  afternoon  to  give  us  such  an  interestiog  paper.  We  have  had 
a  most  valuable  discussion.  The  only  difficulty  about  it  is  that  it  has  baen  almost 
impossible  to  compress  the  amount  of  information  which  might  ba  gained  from 
an  assembly  such  as  this  into  the  space  of  time  which  was  at  our  command. 


GLAREANUS :  HIS  GEOGRAPHY  AND  HAPS. 

By  EDWARD  HEAWOOD,  M.A. 

Considerable  attention  has  been  called  within  recent  years  to  various 
mannscript  maps  by  Henrious  Glareanus,  the  well-known  sixteenth- 
century  philosopher  and  man  of  letters,  which  exist  in  the  libraries 
of  the  universities  of  Munich  and  Bonn,  and  which  have  been  de- 
scribed respectively  by  Professors  Oberhummer  and  Elter  (cf.  Journal^ 
vol.  10,  p.  328).  These  maps  were  of  interest  mainly  from  the  fact 
that,  as  avowed  by  Glareanus  himself,  they  were  based  on  the  long-lost 
world-map  of  Waldseemiiller,  the  recent  discovery  of  which  has 
attracted  so  much  attention,  and  were  thus  for  a  time  the  chief  helps 
available  for  the  task  of  reconstructing  the  latter.  It  has  not  been 
generally  known  that  a  still  more  interesting  series  of  manuscript 
maps  by  the  same  hand  is  in  existence,  together  with  the  original 
manuscript  of  the  treatise  on  geography,  first  published  by  Glareanus 
in  1527,  and  subsequently  reprinted  a  number  of  times  during  the 
course  of  the  sixteenth  century.  It  may  be,  therefore,  worth  while 
to  briefly  describe  the  maps  and  manuscript,  now  in  the  possession  of 
Major-General  E.  Henouard  James,  R.E.,  pointing  out  some  of  the  ways 
in  which  they  shed  light  on  the  part  played  by  their  author  in  the 
geographical  revival  of  the  early  sixteenth  century.  A  few  preliminary 
remarks  are,  however,  necessary. 

Heinrich  Loriti,  better  known  by  his  adopted  name  of  Glareanus 
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(from  Glarus  in  Sw^itzerland),  has  been  described  as  one  of  the  most 
accompliBhed  men  of  his  century.*  He  was  one  of  the  foremoet  of  the 
band  of  "  humanists  "  who  endeavoured  to  instil  new  life  into  the  drj 
bones  of  the  scholasticism  of  the  middle  ages :  and  in  the  wide  range 
of  his  studies  were  included  mathematics,  astronomy,  history,  philo- 
sophy, classical  literature,  and  other  subjects.  He  also  acquired  some 
fame  as  a  poet,  and  at  an  early  age  obtained  the  nomination  as  **  poet 
laureate"  to  the  Emperor  Maximilian  of  Austria.  His  geographical 
contributions,  with  which  we  are  here  concerned,  formed,  in  fact,  bat 
a  minor  part  of  his  many  services  to  knowledge  and  culture.  The 
small  treatise  above  alluded  to,  in  spite  of  the  favour  with  which  it 
was  received,  did  not  display  any  remarkable  knowledge  of  the  geo- 
graphy of  the  world  from  the  standpoint  of  the  third  decade  of  the 
sixteenth  century,  and  it  has  sometimes  been  oast  as  a  reproach 
agaiuBt  its  author  that  he  shows  such  slight  acquaintance  with  the 
most  recent  discoveries  in  the  New  World,  while  this  seeming  ignorance 
has  been  adduced  as  an  instance  of  the  slowness  with  ^which  the  new 
knowledge  permeated  the  community  in  those  days.  The  chief  claim 
of  the  book  to  notice  was  held  to  be  the  fact  that  it,  for  the  first  time 
so  far  as  we  know,  described  a  convenient  method  of  constructing  gores 
for  a  globe,  which  was  much  used  during  the  period  in  question, 
various  examples  of  gores  prepared  after  this  method  having  come 
down  to  us.  In  spite,  however,  of  the  definite  statement  of  Myritius 
in  his  *  Opusculam  Geographicum  rarum,'  published  at  Ingolstadt  in 
1590,  that  Glareanus  was  the  inventor  of  this  method,  doubts  have 
been  expressed  on  the  subject,  owing  to  the  fact  that,  though  the  *  De 
Geographia'  of  Glareanus  was  only  printed  in  1527,  similar  gores  are 
in  existoDce  which  seem  to  date  from  a  good  deal  earlier.  It  is  one 
of  the  chief  points  of  interest  in  the  manuscript  recently  brought  to 
light,  that  it  hel2)S,  in  part  at  least,  to  remove  both  the  difficulties 
here  alluded  to. 

The  history  of  the  manuscript,  which  seems  to  have  remained  in 
private  hands  since  it  was  first  written,  is  in  itself  of  considerable 
interest.  At  the  time  of  the  Elizabethan  Exhibition,  organized  hy  the 
E.G.S.  in  1903,  an  old  volume  was  sent  in  as  an  exhibit  by  Major- 
General  James,  which  consisted  mainly  of  a  collection  of  private 
oorrespondeDce  of  the  sixteenth  and  early  seventeenth  centuries, 
relating  in  great  part  to  the  Heformation  period  in  Switzerland.  The 
volume  was  one  of  three  (two  of  which  are  now  lost)  which  came  to 
the  present  owner  by  bequest  from  his  great-uncle,  the  Rev.  George 
j  J  Renouard  (for  many  years  a  Fellow  of  our  Society),  whose  mother  (bom 

-f  1732)  was  a  member  of  the  important  Swiss  family  of  Ott,  settled  at 


*  For  a  skotch  of  the  life  and  writings  of  Glnreanns,  see  O.  F.  Fritzsohe,  'GUraan, 
sein  Leben  und  seine  Sohriften'  (with  portrait).    Frauenfeld  :  1890. 
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Ziirich  as  far  back  as  the  fourteenth  oentnry.  It  waf,  apparently, 
another  member  of  the  same  family  who  originally  collected  the 
documents,  which  have  never  sinoe  passed  out  of  the  hands  of  his 
descendants.  The  first  two  items  in  the  collection  were  treatises  of 
some  length,  written  in  a  clear  and  elegant  Italian  hand,  bat  both 
unsigned  and  undated.  The  first  bore  no  title,  but  a  statement  on 
the  flyleaf  by  a  later  hand  (presumably  the  collector  of  the  documents), 
ascribing  it  to  Glareanus,  at  once  showed  its  interest  to  the  geographer, 
which  was  heightened  when,  on  turning  over  the  pages,  the  beau- 
tifully executed  series  of  maps  was  disclosed  to  view.  Confirmation 
of  the  authorship  was  soon  forthcoming  on  a  comparison  of  the  hand- 
writing with  that  of  the  marginal  notes  on  the  Bonn  maps,  as  well 
as  from  the  general  agreement  in  style  shown  by  the  two  sets.  The 
statement  by  the  former  owner  was  based  on  a  comparison  with  other 
known  writings  of  Glareanus,  so  that  all  doubt  was  set  at  rest  by  the 
mutual  support  of  the  two  independent  pieces  of  evidence.  The  text 
of  the  manuscript  was  next  compared  with  that  of  the  printed  treatise 
of  1527,  and  the  result  v^as  to  show  that,  while  to  all  intents  and 
purposes  the  same  work,  the  manosoript  differed  in  many  minor  points 
from  the  printed  volume;  while  the  fact  that  many  corrections  and 
marginal  additions  made  in  the  manuscript  had  been  embodied  in  the 
printed  work,  showed  that  the  former  was  the  original  draft  of  the 
treatise,  and  not  a  later  copy.  But  as  the  work  as  printed  contained 
in  places  additions  of  considerable  length,  the  manuscript  was  not  the 
actual  copy  from  which  the  printer  had  worked,  but  must  have  been 
of  earlier  date. 

All  this,  together  with  the  great  similarity  of  the  maps  (which,  it 
should  be  observed,  were  not  included  in  the  printed  work)  with  those 
known  at  Bonn,  which  date  from  1510,  suggested  that  the  manuscript 
was  considerably  earlier  in  date  than  1527,  and  it  was  seen  that,  if  this 
could  be  established,  a  satisfactory  explanation  would  be  obtained,  firstly, 
of  the  existence  of  gores  drawn  after  the  Glareanus  method  as  early 
as  1515  or  thereabouts,  and,  secondly,  of  the  failure  of  the  treatise 
to  represent  at  all  accurately  the  state  of  knowledge  at  the  date  of  its 
publioatioQ.  That  works  were  in  those  days  often  laid  by  for  many 
years  before  being  printed  is  otherwise  exemplified  in  the  literary 
career  of  Glareanus.  The  second  manuscript  treatise  contained  in  the 
volume  (which  has  to  do  with  Eoman  coins  and  measures  *)  is  identical 
as  regards  paper  and  style  of  writing  with  the  '  De  Geographia,'  which, 
as  we  know,  was  certainly  written  before  1527.  Yet  it  was  only  in 
1558,  or  over  thirty  years  later,  that  the  second  treatise  was  eventually 
given  to  the  public.  Internal  evidence,  while  tending  to  confirm  the 
idea  of  an  early  date  for  the  work,  does  not  seem  to  yield  a  positive 


*  Its  title  is  *  De  asae  et  partibus  ejus.* 
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proof.  It  may  be  shown  with  certainty  that  the  mannscript  waa 
written  after  1510,  in  this  way.  Writing  to  the  Swiss  reformer 
Zwingli  in  that  year,  Glareanns  refers  to  the  Home  edition  of  Ptolemy 
(no  donbt  that  of  1490)  as  containing  no  modem  maps.  Therefore  in 
1510  he  had  not  yet  seen  the  edition  of  1508,  containing  the  well-known 
map  by  Rujsch,  in  which  all  the  modern  discoveries  were  laid  down, 
whereas  a  copy  of  this  very  map  is,  as  we  shall  see  later,  given  in  the 
mannscript  treatise,  A  posterior  limit  is  not  so  easy  to  fix,  bnt  the 
followiDg  points  are  of  interest.  The  description  of  England,  both  in 
the  manuscript  and  the  printed  work,  is  but  brief,  but  a  notable 
addition  in  the  latter  is  an  allusion  to  the  **  eruditus  rex,"  Henry  YIII. 
A  reputation  for  learning  had  been  gained  by  the  king  even  before 
his  accession  in  1509,  and  must  have  reached  the  ears  of  Glareanus 
at  quite  an  early  date  through  his  intimacy  and  frequent  corre- 
spondence with  Erasmus,*  who,  as  is  well  known,  resided  in  Eng- 
land for  long  periods  during  the  first  two  decades  of  the  century, 
making  the  personal  acquaintance  of  the  king  while  still  Prince  of 
Wales.  Yet  no  mention  is  made  of  him  in  the  manuscript.  A  second 
point  is  this.  In  the  printed  work  (chap,  xv.)  we  find  a  i>aragraph 
describing  the  author's  intercourse  with  the  learned  Paris  professor, 
BudaBus,  which  we  know  to  have  been  maintained  during  1520.  But 
this  passage  does  not  occur  in  the  manuscript,  which  we  may  therefore 
suppose  to  have  been  written  before  1520,  at  any  rate.  All  things  con- 
sidered, it  seems  probable  that  its  date  is  not  much  after  1510,  the  date 
of  the  Bonn  maps. 

This  is  of  some  interest  as  tending  to  enhance  somewhat  the 
originality  of  Glareanns'  treatise  on  geography.  Thus  it  was  almost 
certainly  written  before  the  appearance,  in  1524,  of  the  well-known 
'Cosmographia'  of  Apianus,  to  which  it  bears  some  resemblance,  and 
on  which  it  might  be  thought  to  have  been  to  some  extent  based,  if 
first  written  about  1527.  It  may  be  noted  here  that  in  the  small 
'  CosmographiaB  Introductio,'  first  printed  in  1529  at  Ingolstadt,  where 
Apianus  was  professor,  and  thought  by  some  to  be  his  work,  the  con- 
cluding paragraphs  are  taken  bodily  from  the  treatise  of  Olareanvs, 
which  had  therefore  become  known  in  Bavaria  within  two  years  of 
its  publication.  This  gives  additional  interest  to  the  fact  thatin  the 
gores  brought  to  light  by  Baron  Nordenskiold  (cf.  *  Facsimile  Atlas,' 
PL  xxxvii.),  which  are  among  the  earliest  instances  of  gores  drawn 
after  the  Glareanus  method,  Ingolstadt  is  one  of  the  two  European 
towns  marked,  and  was  thus  very  probably  the  place  where  they  were 
engraved.  It  may  well  be,  therefore,  that  the  draughtsman  had 
become  acquainted  with  Glareanus'  method  through  the  same  channel 


*  A  short  letter  from  Erasmus  to  Glareanns,  dated  1516,  is  incladed  in  the  mana- 
script  volume,  but  is  in  no  way  concerned  with  geography. 
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by  wLiob  the  printed  work  became  known  at  Ingolstadt.  In  view 
of  the  predilection  for  map-drawing  shown  by  Glareanns,  it  would 
be  but  natural  to  suppose  that  he  had  himself  drawn  a  map  of  the 
world  in  the  form  of  gores,  on  which  some  at  least  of  the  existing 
examples  may  have  been  based.  On  the  other  hand,  if  we  acoopt  the 
Yiew  tfaat  the  gores  in  the  Liechtenstein  oollection  are  those  prepared 
by  Waldseemuller  in  1507  for  the  representation  of  the  world  "  in 
solido/'  Glareanus  cannot  have  greatly  modified  the  method  already 
in  use,  but  merely  supplied  a  convenient  formula.^  In  any  case,  the 
method  became  generally  known  as  having  been  originated  by 
Glareanus,  for  it  is  so  described,  not  only  in  the  work  of  Mjritius 
above  alluded  to,  but  also  in  the  treatise  added  by  Rusoelli  to  bis 
version  of  Ptolemy,  of  wLich  various  editions  appeared  in  Italy  during 
the  latter  half  of  the  sixteenth  century.f  There  are  one  or  two 
other  points  in  regard  to  uhich  the  influence  of  Glareanus  on  his 
successors  may  possibly  be  traced,  but  to  these  we  must  return 
later. 

The  printed  treatise  of  Glareanus,  which  was  of  small  4to  form, 
consisted,  with  the  title-page,  of  thirfy-five  leaves,  and  was  divided  into 
40  cbapiers,  starting  from  the  elementary  principles  of  geometry, 
the  constitution  of  the  univerEC  and  tbe  methods  of  mathematical 
geography,  and  passing  in  tbe  latter  half  to  a  brief  description  of  the 
countries  of  the  world.  The  arrangement  of  this  part  was  almost 
entirely  Ptolemaic,  and  only  in  the  concluding  chapter  was  reference 
made  to  America  and  other  regions  lately  brought  to  light.  It  was 
illustrated  by  woodcut  diagrams  such  as  are  found  in  most  of  the 
treatises  on  mathematical  geography  of  the  time.  There  were,  however, 
no  maps.  The  manuscript,  which  is  of  small  folio  size,  contains,  in 
addition  to  the  diagrams  (or  most  of  them)  which  appeared  in  the 
printed  work,  tbe  series  of  coloured  maps  to  which  allusion  has  been 


*  It  may  be  noted  that^  on  the  Bonn  polar  map,  Glareanus  refers  to  the  custom 
{followed  by  himself  also),  of  placing  the  latitude  notation  in  the  interval  between 
Zipangri  and  America.  This  would  almost  seem  to  show  that  he  was  acquainted 
with  Waldseemiilier's  globe  (or  the  gores  prepared  for  it)  as  well  as  his  plane-map ; 
for  the  notation  occurs  in  this  position  both  in  the  Liechtenstein  and  the  Boulenger 
gores,  as  also  in  the  1515  ** Margarita"  mbp,  likewise  ascribed  to  Waldseemuller. 
The  reason  would  seem  to  be  that  the  prototype  of  all,  Waldseemiiller's  1507  map, 
had  started  on  the  west  from  a  similar  line,  along  wbich  the  degree  notation 
had  therefore  been  marked.  The  fact  that  the  longitude  notation  is  marked  along 
50*'  S.  might  be  thought  to  indicate  that  the  maker  or  makeis  of  the  gores  hod 
preTiously  had  to  do  with  maps  ending  at  this  latitude,  as  do  those  of  Glareanus 
(the  original  1507  map  ceasing  at  40°  S.).  A  minor  point  of  resemblance  between 
the  two  sets  of  gores  referred  to  and  one  of  Glareanus*  maps  (the  Munich  hemisphere 
map)  is  the  shifting  of  the  southern  extremity  of  South  America  from  320°  to  830°, 
but  this  is  probably  accidental. 

t  In  Bosaccio's  reprint  of  Ruscelli's  treatise  (1598),  Glareanus'  name  appears  in  this 
connection,  by  an  obyious  misprint,  as  **  Galerono." 
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made  above,  together  with  an  elaborate  armillarj  sphere,  and  a  diagm 
of  the  supposed  concentric  spheres  of  the  nni verse.      This  last  ig  d 
interest  from  the  fact  that  in  the  centre  of  all  is  shown  the  town  of 
Glaras,  from  which  the  anther  took  the  name  by  which  he  is  genenQj 
known.    The  maps  oconpy  seven  pages,  interspersed  amoD^  the  text, and 
are  as  follows.     A  map  of  the  whole  world,  closely  resembling  the  Bonn 
map,  is,  like  the  latter,  a  redaction  from  Waldseemilller^s  large  mip, 
while  the  hemispheres  correspondiDg  to  the  old  and  new  worlds  an 
shown  in  a  pair  of  maps  corresponding  to  the  Alsatian  geogTapWi 
insets.     The  next,  oocnpying  two  opposite  pages,  is  a  reduction  of  tht 
famous   map   by  Euysch,  and   though  ooutaining   no  original  matter 
(for   the   legends,  though   given  in  the  words  of    Glareanus,  supply 
practically  the  same  information  as  the  Kuysch  map),  is  of  interest 
as  showing  that  the  Swiss  savant  was  not  content  to  take  his  informa- 
tion from  one  source  only,  but  ma'le  himself  acquainted  w^ith  the  best 
maps  of  the  time.     The  last  pair  of  maps  are  the  mo&t  interesting,  ai 
forming  (with  the  similar  map  at  Bonn)  the  ecurliest  examples  of  the 
employment  of  the  <  quidistant  polar  projection  that  have  come  down 
to  us.     They  are  also  the  earliest  instances  of  the  divi^ion  of  tbe 
world  into  two  circular  hemispheres  at  all,  the  first  printed  map  to  do 
this  being   apparently  that    given  in    Kuscelli*s    Ptolemy    in    1561. 
Whereas  in  the  Bonn  map  the  southern  hemisphere  was  shown  on  a 
much  smaller  scale  than  the  northern,  and  with  the  outlines  reversed, 
in  the  present  version  the  two  exactly  correspond.    The  adoption  of 
this  more  or  less  obvious  method  of  representing  the  ^lobe  does  not 
necessarily  imply  an  acquaintance  with  abstruse  mathematical  principles, 
but  it  at  least  shows  its  author  as  one  who  took  an  intelligent  interest  in 
the  improvement  of  cartographic  methods. 

In  regard  to  the  projection  of  the  other  maps,  there  are  one  or  two 
points  to  be  noticed.  While  broadly  conforming  to  that  used  by  Wald- 
Ecemiiller  for  his  great  map  of  1507,  which  was  the  second,  or  so-oallei 
*'  homeoter "  projection  of  Ptolemy,  Glareanus  has  introduced  slight 
modifications  of  his  own,  which  bear  out  the  idea  that  it  was  in  the 
technique  of  geographioal  science  that  he  was  particularly  interested.* 
Thus  the  circles  which  represent  the  parallels  of  latitude  are  not 
concentric,  as  in  other  examples,  but  the  centre  is  removed  further 
and  further  from  the  equator  as  the  north  pole  is  approached.  The 
intention  would  seem  to  be  to  avoid  the  great  variation  in  the  degree 
spaces  intercepted  on  the  meridians  at  different  parts  of  the  map,  for 
we  find  that  on  the  maps  in  question  the  lengths  of  the  degrees  of 
latitude  are   practically  equal   throughout,  in  spite  of   the   obliquity 


*  The  degree  oet  lias  been  somewhat  more  carefully  drawn  in  the  maps  in  General 
Jamc8*d  manuBcript  than  in  the  maps  previously  known  at  Bonn  and  Munich,  and 
may,  perhaps,  represent  the  final  result  of  various  experiments. 
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of  the  angle  at  which  the  meridians  and  parallels  intersect  at  the 
edges  of  the  maps.  To  bring  about  the  said  resalt,  it  has  been 
necessary  also  to  depart  from  the  true  proportion  between  the  lengths 
of  the  degrees  of  longitudes  in  different  latitudes,  so  that  diminished 
distortion  has  been  gained  at  the  expense  of  equality  of  area.  It 
would  also  be  impossible  to  continue  the  map  to  the  pole  without 
concentrating  the  whole  amount  of  distortion  into  the  small  area 
immediately  surrounding  the  latter.  North  of  70*^  the  degree  net 
has,  in  fact,  been  constructed  in  a  purely  arbitrary  fashion,  with  a 
view,  apparently,  of  giving  it  a  harmonious  finish,  by  continuing  the 
meridians  in  an  even  curve  to  the  pole.  Something  similar  has  been 
done  by  Munster  in  one  of  the  maps  in  his  edition  of  Ptolemy,  but  the  . 
apparently  close  resemblance  between  this  and  Glareanus*  maps  is  not 
borne  out  on  farther  inspection,  for  the  circles  of  latitude  are  con- 
centric in  Munster's  map,  and  the  diminution  in  the  lengths  of  degrees 
of  longitude  is  carried  out  in  a  different  ratio.  Still,  from  the  intimate 
association  of  both  geographers  with  the  city  of  Basel,  it  is  not  impossible 
that  the  work  of  the  one  may  have  had  some  influence  on  the  other. 

It  should  be  noted  that,  in  the  printed  work,  still  another  method 
of  constructing  the  degree  net  is  illustrated  by  a  diagram,  the 
parallels  being  in  this  case  represented  by  straight  lines,  as  in  so  many 
of  the  printed  sixteenth-century  maps,  from  Bordone  (1528)  to  Ortelius; 
but  whereas  in  these  the  parallels  are  drawn  at  equal  intervals,  in 
Glareanus'  scheue  they  become  rapidly  closer  as  they  approach  the 
pole,  their  position  being  determined  by  a  division  info  equal  parts, 
not  of  the  mean  meridian,  but  of  the  circamference  of  the  circle  bound- 
ing a  hemisphere.  The  method  is  again  described  by  Moletus  in  his 
*  Discourse,'  incorporated  in  Euscelli's  Ptolemy,  and  was  used  for  one 
of  the  maps  of  the  world  to  be  found  in  Bosaccio*s  re-issue  of  the  latter 
(1598),  though  in  all  other  respects  this  was  avowedly  merely  a  copy 
of  Eumold  Mercator's  map,  while  in  Magini's  Ptolemy  of  1597  the 
latter's  projection  has  been  retained. 

One  other  point  is  perhaps  deserving  of  comment.  This  is  the 
distinctive  colouring  of  the  continents,  which  is  the  same  in  all  the 
maps  now  described,  though  the  arrangement  of  the  colours  is  some- 
what different  from  that  adopted  in  the  Bonn  maps.  From  a  passage 
in  Eu8celli*s  treatise  above  referred  to,  it  appears  that  a  convention 
was  generally  followed  in  his  time  with  regard  to  the  colours  used 
for  the  different  continents,  which  he  assigns,  curiously  enough,  almost 
exactly  as  they  are  emplojed  by  Glareanus,  the  only  important  differ- 
ence being  that,  while  Glareanus  used  green  for  America  as  well  as 
Europe,  in  Buscelli's  time  a  lighter  tint  of  the  yellow  with  which 
Africa  was  coloured  was  chosen  for  America,  red  being  used  in  each 
case  for  Asia.     Euscelli  refers  to  the  fashion  set  by  those  who  began 
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to  colour  maps  in  this  way  ("perohe  cosi  ban  oominciato  a  farle  i 
dipintori "),  and  it  would  seem  that  here,  too,  the  influence  of  GlareanuB 
may  be  traceable,  for,  though  his  maps  were  never  printed,  his  methods 
were  no  doubt  widely  known  through  his  pupils.* 


Note. — A  roproduction,  in  colours,  of  GlareanuB*  North  Polar  map  has  been 
prep;ired  at  Chatham  under  the  supervision  of  Major  C.  F.  Closp,  B.E.,  and  will 
appear,  with  accompanying  letterpress,  in  the  June  number  of  the  B.  E.  Journal, 


ALPINE  RAILWAYS  AND  INTERNATIONAL  COMMERCE. 

By  A.  J.  SARGENT. 
In  spite  of  the  recent  development  of  the  American  continent,  the 
Mediterranean  and  the  East,  thanks  to  tho  Suez  canal,  still  seem  to 
dominate,  as  in  the  Middle  Ages,  the  economic  ideas  of  Europe.  Political 
schemes,  and  the  unknown  economic  possibilities  of  the  Far  East,  may, 
perhaps,  be  responsible  for  a  somewhat  exaggerated  estimate  of  the 
value  to  Europe  of  Eastern  commerce ;  but  this  estimate,  whether 
destined  to  be  justified  or  not,  has  a  profound  influence  on  present 
policy.  The  political  rivalries  of  the  Powers,  here  as  elsewhere,  are 
Teflected  in  the  economic  arena.  So  the  attack  on  the  Alpine  barrier, 
in  one  aspect  at  any  rate,  may  be  criticized  as  a  phase  in  the  straggle 
for  the  control  of  the  East.  The  St.  Gothard  tunnel  pierced  directly, 
instead  of  outflanking,  the  ancient  barrier  between  the  plain  of  north- 
western Europe  and  the  Mediterranean.  The  substitution  of  tha 
.  artificial  route  for  the  natural  outlet  by  way  of  the  Rhone  and  Marseilles 
was  undoubtedly  a  blow  to  those  interests  which  France  had  built  np 
in  the  course  of  centuries  on  the  basis  of  her  physical  position.  The 
chief  line  of  communication,  north  and  south,  was  removed  suddenly 
beyond  her  frontiers,  inflicting  a  twofold  loss,  as  it  affected  international 
traffic  or  local  relations  with  the  Italian  markets.  The  gain  was  to 
•Germany  and  the  Italian  seaports.  The  St.  Gothard  scheme  may  be 
regarded  as  the  economic  complement  of  the  movement  which  resulted 
in  the  Triple  Alliance.  It  placed  Germany  in  a  commanding  position 
in  the  chief  Italian  markets,  and  at  the  same  time,  by  providing  a  short 
cut  for  fast  traffic  to  the  East,  it  added  to  the  German  sphere  a  new 
port  in  Genoa.  France  was  side-tracked  from  the  main  line  of  con- 
tinental traffic  to  the  Mediterranean,  though  she  still  retains  the  bulk 
of  the  fast  traffic  from  London,  the  chief  terminus  of  the  Far  Eastern 
route. 

Hence  it  is  no  matter  for  surprise  that,  a  generation  ago,  pro|x>sal8 
were  made  in  the  French  Chamber  for  a  new  tunnel  through  the  Simplon, 

♦  In  some  of  the  early  printed  editionB  of  Ptolemy  in  which  the  maps  have  been 
coloured,  we  find  red  used  for  Europe,  and  yellow  for  Africa,  while  Aeia  i?  left  white. 
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to  be  goaooed  by  Franoe.  The  praject  came  to  nothing  ;  but  now  tbit 
it  has  V>eeB  executed  under  other  auspices,  Franoe  is  faced  with  tb 
proLlem  of  its  beat  utilization.  Cau  it  be  bj  used  as  to  oompexifiate  tor 
some  of  the  lossen  due  to  the  St.  Gothard,  or  is  it  destined  to  rsinfofoo 
them  by  alistraotiiag  still  more  of  the  existiug  transit  and  other  tafic 
from  the  French  area  ?  Geneva  will  have  easy  aocess  to  Italy,  whilfi 
Bern6»  isolated  between  the  existing  routes,  has  a  project  in  band  fcr 
the  piercing  of  the  Berneee  Alps,  which  would  give  via  the  Simplon  m 
alternative  through  route  from  Italy  to  the  Rhine  valley  and  the  Low 
Countries,  The  pmblera  is  mainly  physical.  The  Jura  plateau,  le» 
impreesive  on  the  map  than  the  masses  of  the  Alps,  is  an  obstacle  hardlT 
less  formidable  to  the  railway  engineer.  It  is  snfficiently  high  to  involvp 
severe  gradients  and  risk  of  enow -blocks  for  any  line  surnaounting  it, 
while  its  great  breadth  would  require  tuunels  comparable  in  ler_ 
to  those  under  the  Alps.  The  present  route  from  Dgon  by  way  -* 
Pontarlier  to  Lausanne  is  unfitted  for  fast  and  heavy  traffic;  it  must 
1>B  improved  greatly  or  an  alternative  discovered.  In  any  case,  the 
scheme  would  be  costly,  and  various  projects  have  their  enthusiastic 
supporters  in  France.  It  is  a  matter  for  theengioeer  and  the  geologist 
But,  whatever  \m  the  ultiniale  plan  adopted,  the  work  must  l»e  dooe, 
and  done  quickly,  if  France  is  to  obtain  any  advantage  by  the  traos- 
ference  of  her  objective  from  Turio  to  Milan.  The  advantage  would 
be  considerable ;  it  may  be  estimated,  perhaps,  at  two  hours  in  tiioe 
between  Paris  and  Milan.  France  would  thus  secure  better  access  to 
the  chief  Italian  markets,  and  at  the  same  time  eatablish  more  firmly 
her  claim  to  the  Indian  mail  route  from  London.  But  the  gain  of  Paris 
and  the  Loire  region  would  probably  represent  a  further  loss  to  the 
Rhuno  valley  and  ^larseilles,  and  it  is  hard  to  see  how  this  conld  be 
avoided.  Profiperity  which  depends  largely  on  position  is  somewhat 
unstable  under  modern  conditions  of  transport,  as  various  districts  in 
England  have  good  reason  to  know.  This  is  a  characteristic  result  of 
improved  communications  all  the  world  over.  The  Italian  route  itself 
is  threatened  by  the  eastern  extension  of  the  German  system,  Salonika 
and  the  Pirwns  may  one  day  become  formidable  rivals  to  Brindlst 
and  Trieste^  while  they  in  turn,  perhaps,  may  be  affected  adversely  by 
the  Euphrates  valley  line.  It  is  possible,  however,  to  over-estimate 
the  value  of  such  schemes  for  international  traffic.  There  is  no  need 
yet  for  the  shipowner  to  tremble  greatly  for  his  business.  For  general 
traffic  the  rail  is  but  a  poor  substitute  for  the  sea.  Neither  the  Siberian 
nor  any  other  railway  is  destined  to  destroy  the  value  of  the  Suez. 
The  experience  of  ^Manchester  in  the  matter  of  railway  rale:j,  an  ex- 
perience largely  responsible  for  the  opening  of  the  Ship  Caual 
sufficient  proof.  Freights  at  7*.  per  ton  from  Manchester  to  liiverpool 
by  rail,  and  14*r.  per  ton  fiom  Liverpool  to  Bombay^  convey  their 
ksBon  without  need  of  comment. 
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By  a  curious  irony  of  events,  at  the  other  end  of  the  ohain  of  far- 
eastern  oommnnications,  France  has  been  promoting  a  scheme  which 
might  provide  for  others  the  experience  which  she  herself  has  suffered. 
The  development  of  railways  in  the  Bed  river  basin  is  in  part  directed 
to  the  side-tracking  of  Canton  and  even  Shanghai  from  the  route  to  the 
unknown  wealth  of  the  Yunnan  region.  The  Barma  railway  scheme  is 
'  a  similar  project  of  still  more  drastic  character.  The  relative  cost  of 
the  rival  lines  is  a  mere  question  of  engineering ;  but  the  extent  to 
which  they  could  compete  with  transport  by  road,  river,  and  sea  is  far 
from  easy  to  estimate.  The  advantage  of  the  rail  lies  in  the  shortening 
of  time  and  the  possibility  of  avoiding  transhipment ;  but  there  it 
ends.  Even  if  the  whole  trade  of  the  terminal  region  could  be  thus 
diverted,  it  is  doubtful  whether  it  could  support  a  great  trunk  line. 
The  move  is  a  move  in  the  dark.  The  prophets  have  experienced  so 
many  disappointments  in  the  Chinese  area,  that  there  is  good  ground 
for  caution,  if  not  for  pessimism,  in  dealing  with  any  large  project. 

The  railway  projector  is  much  to  the  fore  at  present,  with  plans 
for  connecting  and  developing  the  newer  regions  of  the  world.     The 
investor  might  be  grateful  sometimes  for  more  definite  estimates  of  the 
expected  commercial  profits.     These  are  sometimes  left  to  the  imagina- 
tion, and  imagination  is  hardly  a  safe  gaide  in  such  matters.     Each 
continent  has  its  own  special  schemes  for  great  trunk  routes,  though 
in  no  two  cases  are  the  conditions  the  same.     The  bridge  over  the 
Zambezi  is  acclaimed  as  another  link  forged  in  the  great  African  chain 
from  the  Cape  to  Cairo.     A  scheme  so  vast  inevitably  appeals  to  the 
imagination:    but  can  it  justify   itself  economically?     Suppose  the 
difficulties,  financial  and  political,  overcome,  and  the  great  trunk  road 
completed;    it  is  natural   to  ask.  What  definite  object  will  it  serve? 
The  experience  of  South  Africa  may  provide  some  illumination.   If  this 
region  is  to  have  any  permanent  value  for  the  white  races,  it  seems 
likely  that  the  economic  centre  of  gravity  will  be  far  removed  from 
the  Cape.     The  natural  means  of  access  to  this  centre  will  not  be  by 
a  long  and  costly  route  from  the  extreme  south,  but  by  a  short  cut 
from  the  nearest  port  on  the  east  or  west  coast.     The  transference  of 
traffic  has  already  been  effected  on  a  considerable  scale,  and  is  destined 
to  continue.     A  freight-rate  from  Fort  Elizabeth  to  Johannesburg  of 
£il  per  ton  as  against  30«.  for  the  same  goods  from  Europe  to  South 
Africa,  is  sufficient  proof  of  the  need  of  shorter  railway  routes.     At  the 
other  end  of  the  chain.  Lower  Egypt  is  to  be  avoided  by  a  direct  line 
£rom  the  Nile  to  the  Bed  sea.     In  fact,  the  two  ends  of  the  Cape  to 
Cairo  line  are  fast  losing  their  character  as  integral  parts  of  a  through 
route.     The  African  areas  naturally  seek  the  shortest  way  to  the  sea 
and  to  Europe  j  the  Uganda  line  is  a  case  in  point.     The  great  trunk 
lines  of  the  world  inevitably  suffer  from  their  permanence,  as  opposed 
to  the  flexibility  of  ocean  trade  routes.     When,  as  in  Canada,  there  is 
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a  growing  community  at  either  end  and  an  absence  of  alternative 
means  of  transport,  when,  too,  there  are  evident  poesibilitieB  of 
development  in  the  intermediate  regions,  there  may  be  a  reasonable 
prospect  of  economic  success.  But  few  existing  lines  are  in  this  happy 
position.  If  it  still  pays  to  send  goods  round  the  Horn  from  New 
York  to  San  Francisco,  what  will  be  the  position  of  the  railways  of 
the  United  States  when  easy  communication  by  sea  is  established, 
via  the  Isthmus,  between  the  industrial  eastern  States  and  the  west 
coast  of  the  Americas  and  the  Far  East  ?  They  may  lose  as  the  Suez 
will  lose ;  the  advantage  will  be  to  American  industries.  Indirectly, 
too,  the  West  Indian  islands,  hitherto  outside  the  main  tracks  of  the 
world's  commerce,  may  hope  to  gain  somewhat  in  economic  as  well  as 
political  importance  from  their  position  on  what  will  be  the  second 
great  sea-route  of  the  world.  The  problem  is  the  same  everywhere. 
On  some  of  the  American  railways  the  utmost  possible  eoonomy,  and 
therefore  the  lowest  possible  cost  in  the  carriage  of  goods  under  present 
conditions,  has  been  reached ;  the  great  ocean  lines,  on  the  other  hand, 
have  established  normal  rates  to  various  regions,  which  are  probably 
somewhat  above  the  level  at  which  they  could  afford  to  work  and 
still  make  a  profit.  Here  is  a  basis  for  comparisons  at  the  present 
moment.  But  the  steamers  are  not  tied  to  a  costly  permanent  way, 
and  can  take  immediate  advantage  of  any  shortening  of  routes;  nor 
have  they  yet  reached  the  limits  of  speed  and  carrying  capacity :  yet 
speed  for  passengers  and  mads,  and  the  absence  of  transhipment  for 
goods,  are  the  chief  weapons  of  the  rail  in  its  fight  with  the  sea.  The 
railway  projector  and  the  investor,  in  promoting  schemes  for  a  distant 
future,  do  not  always  make  due  allowance  for  the  element  of  flexibility. 


THE  ALEXANDER-GOSLING  EXPEDITION.* 

We  have  received  a  farther  budget  of  news  from  Lieut.  Boyd  Alexander,  briogiDg 
down  the  record  of  progress  to  February  2  last,  at  which  date  the  leader  was  at 
MaifoDG,  whither  he  had  returned  to  visit  his  brother's  grave  before  finally  starting 
from  Lake  Chad  in  the  direction  of  the  upper  Nile.  As  already  mentioned,  it  wa» 
his  inteQtioD,  if  possible,  to  cross  the  lake  by  boat,  sending  the  main  caravan  round 
by  road,  under  Captain  Gosling,  to  Kussuri,  which  was  to  be  the  next  base  of  the 
expedition.  The  greater  part  of  the  letter  is  devoted  to  a  description  of  the 
route  followed  last  year  between  Loko  on  the  lower  Benue  and  To  on  the  west  side 
of  Chad,  and  as  this  traversed,  in  part,  districts  not  yet  visited  by  white  men» 
Lieut.  Alexander  has  been  able  to  collect  some  interesting  information,  both  on  the 
country  and  the  people,  especially  the  distribution  of  the  native  tribes,  the  number 
of  which  is,  he  says,  truly  remarkable. 

The  scenery,  which  was  at  first  uninteresting,  showed  signs  of  improvement  on 
leaving   Nassarawa,   the  flat  bush-covered  country,  with  its  tropical  river-helte^ 


*  See  Joumaly  vol.  24,  p.  589 ;  vol.  26,  pp.  176,  456. 
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iMing  studded  in  places  with  groups  of  coDical  rocky  hills  clothed  with  tree- 
growth,  while  the  hill  country  north  of  Eeffi  showed  out  in  the  blue  distance. 
Nassarawa  did  not  particularly  impress  the  traveller,  the  wealth  of  the  Fulani 
having  much  diminished  with  the  recent  reduction  of  slave-trading  activity.  The 
street  corners  are  now  remarkable  for  their  beggars.  Eeffi,  another  large  town  of 
round  and  square  mud-built  housef,  surrounded  by  a  massive  wall  over  2  miles 
in  circumference,  is  in  great  part  in  ruins,  the  result  of  the  reprisals  taken  by  the 
British  authorities  after  the  murder  of  Captain  Moloney.  It  ii  now  a  British 
station  with  a  Resident  and  Police  Officer. 

Lieut.  Alexander  does  not  appear  to  have  been  favourably  impressed  with  the 
Fulaoi,  the  spread  of  whose  influence  throughout  Nigeria  is  not,  he  says,  so  remark- 
able as  it  might  seem,  only  the  tractable  plain-dwellers  having  been  subj<>cted  to  it, 
while  the  Pagan  hill  tribes  have  been  left  severely  alone.  Intermarriage  has  caused 
an  almost  total  disappearance  of  the  original  Fulani  stock,  though  an  indication 
of  what  this  must  have  been  like  is  afforded  by  the  "  Bush  Fulani,"  a  small  and 
dwlDdling  community,  who  live  entirely  in  the  bush,  driving  their  flocks  from  one 
district  to  another.  Retiring  and  shy  in  disposition,  they  seldom  approach  the 
towns,  but  carry  on  necesss^ry  traffic  in  bush  markets  held  on  certain  days.  The 
women  are  haudsome,  tall,  and  pale-skioned,  with  oval  faces  surrounded  by  thick 
twists  of  silky  hair.  It  is  the  general  opinion  and  hope  amongst  the  Falani  that  the 
rule  of  the  white  man  will  not  be  for  loDg,  and  this  idea  is  fostered  by  the  Senussi, 
who  are  very  active  just  now,  especially  about  Kuka. 

Beyond  Keffi  the  main  road  was  left,  a  north-easterly  direction  being  taken  for 
the  Falani  town  of  Dorroro,  situated  at  the  foot  of  a  lofty  hill  rang<*,  the  stronghold 
of  the  fierce  Kagoro  tribe.  These  people  are  head-hunters  of  the  worst  type,  and, 
as  among  the  Dayaks,  a  man  must  produce  so  many  heads  before  he  can  aspire  to 
a  wife.  Lieut.  Alexander  made  his  way  to  a  village  of  the  Kagoro,  named  Petti, 
built  on  the  sides  of  a  high  rocky  hill,  the  small  mud  houses  being  cemented  to- 
projecting  ro^ks,  and  to  be  reached  only  by  the  narrowest  and  steepest  of  paths. 
The  people,  who  were  seen  from  a  distance  squatting  like  monkeys  on  the  rockp, 
are  strongly  built,  but  their  feature  are  disagreeable,  and  show  a  marked  resem* 
blance  to  those  of  the  tribes  south  of  the  Benue.  They  are  keen  hunters,  fight 
with  poisoned  arrows,  and  use  small  hill  ponies,  by  means  of  which  they  quickly 
communicate  from  one  hill-top  to  another.  The  hills  inhabited  by  them  extend 
to  within  a  few  miles  of  B  uliko.  Not  far  from  the  latter  are  the  tin-mines  of  Tildi, 
but,  owing  to  the  dangerous  nature  of  the  country,  little  has  yet  been  done  to 
exploit  them  properly.  West  of  the  Kagoro  country  are  the  Kachia  and  Panda 
hills,  about  800  feet  high,  forming  the  watershed  between  the  Girara  and  Kaduna 
rivers.  Tney  are  inhabited  by  the  K^chias  if  anything  still  lower  in  type  than 
the  Kagoro.  Among  the  men  a  leaf  forms  the  only  covering,  but  the  women  wear 
behind  a  curious  cylinder-shaped  ornament,  8  inches  long  and  3  in  diameter,  which 
at  a  distance  gives  one  the  impression  of  a  tail  that  has  been  docked.  They  also 
insert  discs  of  wood  in  bjth  lips,  which  cause  a  revolting  disfigurement. 

The  journey  was  made  in  the  height  of  the  rains,  and,  being  through  a  well- 
watered  region,  the  fording  of  streams  was  continuoas,  while  in  several  places 
bridges  had  to  be  made.  The  Gurara  was  in  fall  flood,  and  was  running  at  the 
rate  of  15  miles  an  hour,  so  that  its  crossing  (by  native  rafts)  took  nearly  a  whole 
day.  On  September  8  Bauchi  was  reached.  The  emir,  whose  palace  consists  of 
a  series  of  lofty  flat-topped  structures  of  mud,  with  walls  6  feet  thick,  still  keeps 
up  a  show  of  state,  and  strangers  are  received  with  many  formalities  The  rooms 
of  the  palace  have  groined  roofs  of  clay,  which,  b^ing  blackened  by  age,  have  all 
the  appearance  of  old  oak.    The  emir  sees  as  little  as  possible  of  Europeans,  and 
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Lieut.  Alexander  was  not  much  impressed  by  his  friendliness.  At  Banehi  the 
little-kDown  route  to  the  Gongola  through  Goram,  Kufa,  and  Ako  was  takeo, 
instead  of  the  main  road  through  Gombe,  and  the  leader  was  able  to  prove  the 
accuracy  of  the  mapping  previously  done  by  members  of  the  expedition.  The 
towns  hereabouts  are  Fulani,  with  a  mixture  of  Hausas.  The  walls  are  in  many 
places  ruinous,  as  their  repair  would  be  understood  as  implying  the  wish  of  the 
chiefs  to  fight  agaio,  and  cannot  therefore  be  allowed.  At  Maimadi  an  exhibition 
of  Hausa  wrestliDg  was  for  the  first  time  witnessed,  and  the  performance  is  described 
as  a  most  strikiog  one.  Wrestling  is  adopted  as  a  means  of  settliog  disputes,  and 
is  carried  on  in  a  most  orderly  way  in  the  presence  of  umpires,  all  the  inhabitants 
turning  out  as  spectators,  while  the  performers  observe  the  rules  of  the  game  in 
every  detail.  The  wrestling  resembles  that  of  the  Greeks  and  Romans,  and  as 
the  Hausas  alone  practise  it,  Lieat.  Alexander  suggests  that  they  may  have 
brought  it  with  them  from  an  earlier  home  in  North  Africa,  and  that  light  may 
be  thrown  in  this  way  on  their  past  history.  A  route  from  Egypt  along  the  shores 
of  the  Mediterranean  to  Tripoli,  and  thence  across  the  desert,  would  be  the  most 
likely  to  have  been  followed,  as  being  the  best  calculated  to  develop  the  trade  to 
which  the  Hausas  are  so  devoted.  The  use  by  these  people  of  the  term  Rahumi 
daji  (*'  camel  of  the  bush  ^)  for  the  giraffe  is  also  pointed  out  as  an  iodication  that 
they  came  from  a  land  where  they  had  been  familiar  with  the  camel  before 
learning  to  know  the  giraffe. 

On  October  8  the  caravan  crossed  the  Gongola  at  Ashaka,  and  in  three  days 
reached  Gujiba,  traversing  a  country  well  wooded  in  places  with  acacia.  Gaidam, 
on  the  Komadugu,  was  next  reached.  With  its  sandy  stretches  and  square  mud- 
built  houses,  it  had  the  appearance  of  an  Egyptian  town.  The  road  hence  to  Yo 
gave  occasional  glimpses  of  the  Komadugu — a  pretty  river  with  a  very  winding 
course,  its  southern  bank  thickly  wooded  with  acacia,  which  here  and  there  gave 
place  to  bright  green  patches  of  young  wheat  (alkama  in  Hausa),  which  is  grown 
in  some  quantities  by  the  help  of  irrigation.  The  adoption  of  a  hard-and-fast  line 
like  the  Komadugu  as  the  Anglo-French  boundary  is  thought  by  Lieut.  Alexander 
to  have  its  drawbacks,  as  deserters,  when  once  across  it,  cannot  be  touched  by 
their  former  chiefs.  This  would,  however,  be  incidental  to  any  new  boundary 
in  a  region  only  partially  under  control.  The  towns  on  the  south  bank  alon^ 
the  lower  course  of  the  river  are  inhabited  by  the  Mobbur,  described  as  closely 
resembling  the  Berbers.  The  women  are  small,  with  round  faces  and  somewhat 
retrouss^  noses,  which  are  ornamented  with  coral  in  the  Kanuri  fashion.  The  hair 
falls  at  the  sides  and  back  in  a  straight  fringe  of  thick  twists.  The  dreaded  Tubu 
come  very  close  in  appearance  to  the  Mobbur.  They  give  much  trouble,  raiding 
and  robbing  the  caravans  on  the  south  side  of  the  river  and  retreating  to  the  other 
side  with  the  spoil.  By  the  end  of  December  the  river  has  fallen  so  much  as 
to  be  fordable  in  many  places,  and  at  this  time  the  Tabu  reap  a  golden  harvest. 
They  travel  in  small  bands,  covering  long  distances  on  their  camels  and  small 
fast  ponies,  concentrating  when  a  raid  is  in  contemplation.  Not  long  before,  the 
great  Mecca  caravan  had  bren  attacked  by  a  combine!  force  of  Tubu  and  Mobbur 
(the  latter  of  whom  use  poisoned  arrows)  on  the  way  from  Gaidam  to  Ya  Thanks 
to  the  bravery  of  the  Kachella  of  the  latter  place,  the  freebooters  were  kept  at  bay 
until  the  caravan  reached  Bulturi,  but  it  was  closely  besieged  there  until  Lieut. 
Alexander  came  to  the  rescue  with  a  force  of  archers.  The  caravan,  which  had 
originally  left  Timbuktu  more  than  two  years  before,  had  at  the  time  swelled  to 
the  number  of  700,  who  formed  a  picturesque  and  motley  crew,  each  band  of 
pilgrims  driving  its  own  particular  herd  of  cattle  (the  total  reaching  nearly  1000), 
and  carrying  all  its  worldly  belongings.      The  sight  was  most  impressive,  and 


REVIEWS.  661 

seemed  more  properly  to  belong  to  a  bygone  age.  Besides  Fulani,  there  were  in 
the  caravan  (which  included  whole  fdmilies  down  to  the  smallest  infant)  many 
pilgrims  from  Melli,  north  of  Sokoto.  The  Melli  women  are  tall  and  handsome, 
dark-skinned,  but  with  Arab  features.  They  wear  massive  silver  earringp,  and 
their  hair  is  done  in  the  Fulani  fashion — dressed  in  the  shape  of  an  inverted  canoe 
along  the  top  of  the  head.  These  caravans  pass  through  Bornu  every  four  years, 
and  the  '*  Mallums  "  in  charge  expected  to  reach  Mecca  in  four  years  from  the  date 
of  reaching  that  country. 

In  Bornu,  besides  the  Kanuri  and  the  Arabic-speaking  Shnas,  the  Kanembu 
(from  Kanem)  are  met  with  about  Euka  and  to  the  south-east.  The  men  are 
remarkable  for  their  height,  but  dress  like  the  Kanuri  in  the  dark -blue  "tobe" 
reaching  to  the  knees.  The  women  disfigure  themselves  by  inserting  a  stick  of 
coral  in  the  left  nostril.  They  pay  much  attention  to  their  coiffure,  the  hair  on 
the  crown  being  beautifully  plaited,  and  the  ends  broaght  down  in  a  thick  fringe 
all  round.  In  Central  Bornu,  the  grain-fieldi>,  which  require  but  little  cultivation, 
extend  in  places  as  far  as  the  eye  can  reach.  Like  former  traveller?,  Lieut. 
Alexander  speaks  of  the  laziness  and  vulgar  swagger  of  the  Kanuri,  who,  however, 
worked  better  under  Rabeh  and  his  son  Faterella  than  they  do  now.  The  son, 
as  well  as  the  father,  is  said  to  have  been  a  capable  ruler.  A  large  part  of  northern 
Bornu  is  practically  useless,  scarcity  of  water  being  the  burden  everywhere.  At 
the  time  of  writing,  the  harmattan  wa3  blowing,  and  the  weather,  especially  near 
the  lake,  was  very  cold,  the  thermometer  falling  to  43°  in  the  early  mornings. 
When  the  wind  is  strong,  the  whole  country  is  envelope!  in  a  chilly  sand-laden 
atmosphere,  the  resemblaoce  to  a  foggy  day  in  England  after  a  hoar-frost  being 
enhanced  by  the  coating  of  sand  which  covers  the  branches  of  the  acacia  trees. 
As  already  mentioned,  the  objective  of  the  expedition  is  now  Mahagi,  on  Lake 
Albert,  whither  the  leader  hopes  to  take  the  bjats,  making  use  of  the  river  systems 
en  route*' 
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•LaTuni8ieaud€butduXX"«SiiJole.'  By  various  authors.   lUuitrated.  viii.,368.  8°. 
Paris  :  de  Rudeval.    1904. 

This  is  the  second  volume  to  appear  in  a  series  which  was  inaugurated  with  a 
similar  work  on  Madagascar,  and  is  designed  to  promote  interest  in  French  colonial 
expansion.  The  chapters  are  lectures  originally  delivered  in  Paris  in  1902,  under 
the  auspices  of  the  Societe  de  TEnseigDement  Colonial  Libre.  Prof.  Blanchard,  of 
the  Faculty  of  Medicine  in  Paris,  has  acted  as  editor,  and  Prof.  Marcel  Dubois 
contributes  a  geographical  introduction.  There  are  eleven  other  collabDrators,  all 
specialists  in  some  science,  and  the  result  of  their  joint  labours  is  an  authoritative, 
although  necessarily  very  rapid  and  popular  exposition  of  the  present  state  of  know- 
ledge in  regard  to  the  geology,  botany,  zoology,  archasology,  anthropology,  and  actual 
£0'jial  state  of  Tunisia.  About  a  third  of  the  volume  is  taken  up  with  antiquities  and 
politics.  The  latter  section  and  that  on  native  society  are  naturally  a  good  deal 
coloured  by  colonial  propagandism.  All  is  for  the  best  in  that  best  of  all  possible 
worlds,  a  French  colony  ;  magnificent  vistas  of  progress  open  to  infinity ;  the 
people  and  their  protectors  are  welded  together  by  a  union  of  hearts ;  and  so  forth. 
But  on  the  whole  the  account  is  characterized  by  sanity,  and  we  note  one  reasonable 
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and  laminouB  suggestion  in  regard  to  western  Islam — that  the  tendency  of  North 
African  Moslems  to  form  themselves  into  confraternities  is  not  due  to  any  instinct 
for  conspiracy,  as  many  alarmists  have  taught,  hat  to  native  inability  to  find  com- 
plete satisfaction  in  the  pure  Arab  cult,  which  admits  no  intermediary  between 
man  and  God.  The  confraternities  practically  introduce  the  priestly  element,  so 
sternly  excluded  by  the  Prophet.  Prof.  Dubois'  lecture  is  mainly  concerned  with 
climate,  and  he  discusses  the  difficult  question  of  climatic  change  in  historical 
times.  The  geological  chapter  suffers  by  the  iodlfferent  reproduction  of  its  illustra- 
tions; it  deals  with  what  may  be  called  applied  geology,  i.e.  the  utilitarian  aspect 
of  the  science,  mineral  deposits,  water-bearing  strata,  and  so  forth.  It  is  to  be 
regretted  that  its  author,  M.  Pervinquidre,  has  not  touched  on  the  interesting 
problem  of  the  coastal  sinking  in  North  Africa.  The  botanical  chapters  are  two, 
the  first  dealing  with  native  vegetation,  the  second  with  cultures  and  acclimatiza- 
tion. Bibliographies  for  fuller  reference  are  appended  to  the  different  chapters, 
but  they  are  evidently  meant  for  French  rather  than  international  readers. 

South  Africa. 

•History  of  South  Africa.'    By  George  McCall  Theal.     Numerotu  charts,    3  vola 
8 wan  Sonnenschein.     1903-4. 

For  over  forty  years  Dr.  Theal,  late  keeper  of  the  archives  of  Cape  Colony, 
now  colonial  historiographer,  has  beea  engaged  in  preparing  and  publishing 
various  works  on  the  geography  and  history  of  Africa  south  of  the  Zambezi.  Of 
these  the  most  comprehensive  have  been  a  'Compendium  of  the  History  and 
Geography  of  South  Africa,*  three  editions  of  which  appeared  between  the  years 
1874  and  1877,  and  a  *  History  of  South  Africa,'  coveriog  the  period  from  1486  to 
1872,  issued  in  four  unnumbered  volumes  in  1888-91.  The  three  volumes  here 
under  notice  are  also  unnumbered,  and  as,  moreover,  they  begin  and  end  most 
abruptly,  with  no  clear  indication,  either  on  the  title-pages  or  in  the  preface,  as  to 
tbeir  relation  to  other  publications,  it  should  be  explained  that  they  form  a  section 
only  of  a  series  which  is  doubtless  intended  to  be  final,  and  to  supersede  all  previous 
works  dealing  with  South  African  matters.  Above  chapter  i.  of  each  volume 
occurs  the  heading  "  History  of  South  Africa  since  the  British  Conquest,"  while  on 
the  several  title-pages  are  given  the  periods  1795  to  1828, 1828  to  1846, 1846  to 
1860,  which  are  covered  by  the  respective  volumes,  and  are  treated  with  great 
detail  in  the  light  of  numerous  fresh  data  drawn  from  official  and  other  generally 
trustworthy  sources. 

Here,  therefore,  we  have  presumably  Dr.  Thears  last  word  on  the  many  obscure 
or  entangled  questions  which  kept  home  and  colonial  feeling  at  boiling  heat  for  over 
six  decades,  and  some  of  which  still  await  satisfactory  solution.  It  will,  I  think, 
be  conceded  that,  with  perhaps  one  notable  exception,  the  author's  claim  *'  to  write 
without  fear,  favour,  or  prejudice,  to  do  equal  justice  to  all  with  whom  I  had  t'> 
deal,"  is  fully  sustained.  A  due  regard  for  rival  interests,  an  unbiassed  and  judicious, 
one  might  almost  say  judicial,  tone,  pervades  these  authoritative  volumep,  which 
are,  moreover,  written  in  a  lucid  if  somewhat  pedestrian  style.  Assent  will  readily 
bt3  accorded  to  Dr.  Theal's  conclusions  on  the  emancipation  and  its  consequences ; 
on  the  rights  and  wrongs  of  the  burghers  before  and  after  the  Great  Trek  ;  on  the 
Natal,  Orange  River,  and  Transvaal  settlements  ;  and  especially  on  those  deplorable 
Kafir  wars  which  fallowed  each  other,  so  to  say,  automatically  over  a  great  part  of 
the  nineteenth  century,  all  inevitably  provided  for  by  the  pernicious  Glenelg 
policy,  itself  the  expression  of  the  sham  philanthropy  at  the  time  rampant  in 
England,  and  still  far  from  extinct.  This  whole  section  will  serve  as  an  excellent 
object  lesson  on  the  fatuous  teachings  of  the  Beads,  the  Philips,  and  tome  other 
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mif  sionaries,  who  went  about  proclaiming  the  absolute  equality  of  all  races,  and 
telliag  the  blacks  that  they  "  were  in  all  respects,  except  education,  mentally  equal 
to  the  European  colonists.'^ 

The  aboye-mentioued  possible  exception  to  Dr.  Theal'd  uoiform  impartiality  has 
reference  to  his  treatment  of  the  Eolobeng  episode,  in  which  he  tells  us  that  he 
folio  sred  Liviugstone'd  account  in  all  the  editions  of  his  history  issued  before  1878, 
but  in  the  light  of  fresh  eyideuce  has  since  adopted  what  must  be  distinctly  called 
the  £o3r  yersioD.  But  to  the  ordinary  reader  he  will  appear  to  have  done  much 
more  than  this,  since  a  comparison  of  the  early  aud  later  editions  plainly  shows 
that  his  whole  attitude  towards  the  Transyaal  Voortrekkers  has,  without  any 
apparent  reason,  undergone  a  complete  change.  Whether  Liviogstone's  books  and 
papers  were  scattered  oyer  the  yeld  by  the  Boer  commando,  or  by  a  band  of  hitherto 
unidentified  <*  lawless  deserters,"  is  of  coarse  an  important,  though  after  all  a 
secondary  matter.  The  real  points  were  the  general  treatment  of  the  natiyes  by 
the  Boers,  the  kidnapping  of  their  children  to  be  brought  up  as  *'  apprentices,*' 
that  is  slayes,  and  the  persistent  efforts  of  the  burghers  to  block  the  "  English 
road  "  to  the  interior  of  the  continent.  Of  all  this  we  now  hear  little  or  nothing. 
The  English  road  now  becomes  merely  the  '*  lower  road  ; "  the  Maccabe  incident  is 
suppressed,  and  it  is  merely  stated  that  the  children  captured  at  Kolobeng  "  were 
apprenticed  to  yarious  person^.'*  Bat  we  are  no  longer  told,  as  in  the  early  editions 
(ii.,  p.  162),  about  the  sad  fate  of  these  "  wretched  orphans  '*  [both  parents  being 
killed],  and  that  "  hardly  any  condition  could  be  more  pitiable  than  that  of  these 
unfortunates.**  It  must  be  added  that  most  of  the  fresh  eyidence  appealed  to  in 
explanation  of  this  apparent  volte  face  comes  from  tainted  Boer  sourcef,  such  as 
that  of  a  Commandant  Scholtz,  who  is  himself  deeply  implicated,  both  for  causing 
Liyingstone's  workshop  to  be  broken  open  in  his  absence  and  confiscating  "  the 
whole  of  the  loose  property  in  the  place,'*  and  also  for  retaining  as  *'  apprentices*' 
the  children  of  the  Bakwena  people  captured  on  this  occasion. 

All  of  these  boldly  printed  yolumes  are  supplied  with  carefully  prepared 
synoptical  indexes,  and  with  sketch-maps  or  **  charts,**  which  will  bo  found  useful 
in  following  the  text  and  studying  the  gradual  expansion  of  the  white  settlements 
south  of  the  Zambezi. 

A.  H.  Keane. 

The  Htdroobaphy  of  the  Nile. 
•  The  Nile  in  1904/    By  Sir  W.  Willcocks,  k.c.m.g.     London  :  1904. 

Though  books  dealing  with  the  basin  of  the  Nile  are  numerous,  those  which 
treat  specially  of  the  hydrography  of  the  river  are  few,  and  the  present  volume  is 
intended  by  the  author  to  briog  up  to  ddite  Lombardini*s  essay  on  the  hydrography 
of  the  Nile,  which  was  published  forty  years  ago ;  *  but  the  fifty-five  pages  which 
have  been  allotted  to  hydrography  are  insufficient  to  represent  adequately  the 
hundred  and  ten  pages  of  Lombirdini's  essay,  as  well  as  the  information  which  has 
accumulated  since  then. 

The  course  of  the  Nile  is  briefly  described,  and  the  slopes  and  velocities  of  the 
different  reaches  are  detailed,  but  the  altitudes  used  are  not  always  those  which  are 
usually  taken  as  the  most  probable  values.  Lado  is  taken  as  447  metres  instead 
of  465,  but  no  reason  is  given  for  preferring  the  lower  value. 

The  rainfall  of  ihe  basin  is  very  superficially  dealt  with,  considering  its  im- 
portance and  the  large  increase  of  data  in  the  last  ten  yeare.  Several  errors  are 
due  to  this,  and  the  basin  of  the  Blue  Nile  in  Abyssinia  is  credited  with  a  good 


•  '  Essai  sur  I'Hydrologie  du  Nil.*    Milan,  1865. 
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raiofdll  throughout  nine  months  of  the  year,  which  is  probably  based  on  that  of 
Adis  Abeba  on  the  eastern  escarpment;  but  all  over  the  tableland  there  is  a 
sharply  defined  period  of  four  monthp,  only  extending  to  five  in  the  more  southern 
parts. 

The  geology  of  the  lake  plateau  is  of  great  importance  in  determining  the 
drainage,  since  Dintz  and  other  j  have  shown  that  the  movements  of  large  blocks  of 
the  country  have  given  rise  to  valleys  with  a  low  slope,  in  which  the  rivers  lose 
themselves  in  the  martshes  which  fill  the  valley  floors.  Indeed,  without  a  know- 
ledge of  the  structure  of  the  country  the  drainage  cannot  be  properly  understood. 
Still,  the  account  given  is  meagre,  and  does  not  include  recent  results,  Ruwenzori 
being  still  described  as  a  range  of  lofcy  volcanoes,  in  spite  of  its  vulcanicity  having 
been  repeatedly  disproved. 

Pdssiog  to  the  more  detailed  description  of  the  different  lakes  and  rivers  which 
supply  the  Nile,  the  statement  that  the  rate  of  evaporation  oA  the  Albert  lake  is 
greater  than  on  Lake  Victorii  is  surprising,  since  the  former  lies  450  metres  lower, 
and  is  much  more  sheltered  from  winds,  so  that  a  lower  rate  would  be  expected. 
There  are,  however,  no  observations  available.  The  regulating  action  of  this  lake 
is  said  to  be  such  that  the  floods  of  the  Victoria  Nile  are  delayed  five  months 
in  their  passage  down  the  Bahr  el  Jebel ;  but  this  seems  to  be  an  assumption  based 
on  the  maximum  level  of  the  lake  being  reached  in  December,  while  the  Victoria 
lake  is  usually  highest  in  June.  The  effect  of  the  rainfall  of  this  region  hap, 
however,  been  misunderstood.  The  discharge  of  the  Victoria  Nile  after  passing 
through  Lake  Ghoga  becomes  pract'ciUy  a  constant  amount,  and  it  is  the  rainfall 
on  the  hills  north  of  Foweira  which  causes  the  flood  in  the  lower  reaches  near  the 
Murchison  fall^.  This  rainfall  begins  about  June  and  ends  in  Octobsr,  while  at  the 
south  end  of  the  Albert  lake  it  is  heaviest  in  May  and  November,  so  that  the 
combined  effect  is  to  produce  a  rise  in  the  Albert  lake,  and  at  Wadelai  from  May  to 
December.  In  discussing  the  Bahr  el  Jebel,  or  the  Albert  Nile,  as  Sir  W.  Will- 
cocks  would  prefer  to  call  it,  he  states  that  the  sadd  *  region  is  flooded  by  the  Sobat 
flood  to  a  depth  of  3  metres,  which  would,  indead,  give  a  vast  quantity  of  water 
temporarily  store  1.  But  if  the  water -slope  between  Lake  No  and  the  S^bat  is 
considered,  it  will  be  found  that  a  rise  of  about  2  metres  iu  the  Sob  it  will  produce 
the  flood  slope  in  the  White  Nile  above  it;  and  in  1903  the  Sobat  rose  in  all 
3*5  metres,  causing  thus  a  rise  in  the  water-level  at  Lake  No  of  about  1*5  metre, 
or  about  1  metre  above  its  banks,  which  agrees  well  with  observations  made  by  a 
survey  party  in  September.  If  now  the  slope  of  the  Bahr  el  Jebel  ba  considered,  it 
will  be  seen  that  the  flooding  due  to  the  Sobat  must  soon  di:>appear  upstream, 
though  its  effect  will  be  more  pronounced  in  the  Bahr  el  Qbazal,  where  the  slope  is 
less,  and  it  is  probably  ihe  main  factor  in  producing  there  the  late  maximum 
in  December  which  Dye  noticed.  Sir  W.  Qarstia's  sections  of  the  Bjdir  el  Jebel, 
some  of  which  are  reproduced  in  this  book,  do  not  show  any  such  inundation 
effect.  Sir  W.  Willcocks  follows  Lombardini  in  assuming  that  the  swamps  of  the 
Bahr  el  Jebel  and  Bahr  el  Ghazal  occupy  the  site  of  an  ancient  lake,  an  hypothesis 
which  presents  many  difBculties,  and  would  hardly  have  been  put  forward  by  this 
distinguished  engineer  had  he  ever  visited  the  region  south  of  Khartum.  In  the 
present  work  this  lake  is  described  as  occupying  an  area  of  160,000  square  kilo- 
metrep,  or  two  and  a  half  times  the  size  of  Lake  Victoria,  and  as  being  fed  by  the 
waters  of  the  Sobat,  the  Bahr  el  Jebel,  and  the  Bahr  el  Ghazal,  while  the  Blue  Nile 


♦  It  is  very  desirable  that  the  word  "  sadd  "  should  be  limited  to  its  proper  meaning 
— a  block  of  vegetation  in  a  water-channel.  It  has  of  late  been  also  used  to  designate 
a  didtriot  and  a  class  of  vegetation. 
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also  is  made  to  "  flow  backwarJs  up  the  bed  of  the  present  White  Nile  "  into  thi^  lake. 
No  evideDco  is  put  forward  for  such  a  reversal  of  the  drainage  of  the  country,  and 
there  is  much  which  contradicts  it.  Unless  subsequent  earth-movements  are 
assumed,  the  lake  must  have  risen  to  the  same  level  north  of  Lake  No  as  south  of 
it»  which  would  considerably  increase  the  size.  No  signs  of  shore-lines,  terracep,  or 
the  deltas  of  tributary  streams  are  to  be  seen  where  the  margin  of  this  lake  would 
have  been.  On  the  draioage  being  reversed,  tbe  present  White  Nile  should  have 
cut  through  thick  deposits  which  had  been  laid  down  by  the  Blue  Nile  when  it 
entered  the  lake,  but  do  such  alluvial  beds  exist. 

The  country  near  Khartum  shows  no  sign  of  the  movements  which  must  have 
taken  place  to  turn  the  Blue  Nile  from  flowing  southwards,  as  assumed,  into  its 
present  course.  On  the  other  hand,  a  stream  flowing  with  a  low  slope  in  a  shallow 
▼alley  which  is  more  or  less  flooded  in  the  rainy  season,  furnishes  all  tbe  necessary 
conditions  for  the  formation  of  thesa  marshes  without  creating  a  former  lake 
to  explain  them. 

At  Khartum  the  holding  up  of  the  lesser  stream  by  the  greater  sgiin  occurs, 
but  with  much  greater  effect  than  at  Lake  No,  on  account  of  the  volume  of  the 
Blue  Nile  in  flood.  The  author,  however,  exaggerates  this  very  greatly  when 
he  says  that  tbe  water  of  the  Blue  Nile  flows  300  kilometres  up  the  White  Nile  in 
summer.  As  the  level  of  the  Blue  Nile  increases,  the  level  of  the  White  Nile 
is  rabed  by  water  coming  down  from  above,  and  not  by  the  Blue  Nile  flowing  up 
it.  There  are  many  proofs  of  thip,  b)th  from  observations  made  at  Daeim,  near 
Khartum,  as  well  as  from  the  water-slope  given  in  th's  work,  and  als^  in  Table 
XXIV. ;  for  if  the  Blue  Nile  flowed  300  kilometres  up  the  White  Nile,  the  mean 
annual  discharge  of  the  Whi  e  Nile  at  Khartum  would  be  greater,  and  not  less, 
than  at  Taufikia,  since  at  the  former  place  bjth  the  Taufikia  water  and  that  which 
had  flowed  from  the  Blue  Nile  must  eveotually  pass  down. 

The  sketch  of  the  development  of  irrigation  in  the  ear.iest  times  will  hardly  be 
accepted  as  it  stands  by  students  of  Egyptology.  The  Nile  is  described  as  widen- 
ing and  deepening  its  trough  since  the  twelfth  dynasty,  but  all  available  evidence 
goes  to  prove  that  it  has  been  raising  its  bed  at  the  rate  of  about  10  centimetres 
per  century  from  at  least  as  early  a  period  as  thic. 

Much  of  the  chapter  on  projects  for  the  utilization  of  water  has  previously 
appeared  in  other  works  by  the  author,  and  in  discussing  Sir  W.  Qarstin^s  recent 
proposals,  he  would  prefer  the  improvement  of  the  Bahr  el  Jebel  to  cutting  a  new 
channel  from  Bor  to  the  Sobat. 

It  cannot  be  said  that  this  work  furnishes  a  full  account  of  the  hydrography  of 
the  Nile,  nor  are  all  the  statements  made  in  it  free  from  doubt ;  but  it  is  much  to 
be  regretted  that  in  such  cases  more  proof  is  not  given,  and  that  no  references 
or  authorities  are  quoted.  This  alone  will  prevent  it  from  becoming  the  work  of 
reference  for  the  Nile  and  its  regimen^  which  Lombardini's  essay  was  for  years. 

H.  G.  Lyoks. 

AMERICA. 

A  Featube  of  the  Brazilian  Coasts. 

*  The  Stone  Beefs  of  Brazil :  their  Geological  and  Geographical  Belations,  with  a  Chapter 
on  the  Coral  Beefs/  By  John  Caspar  Branner.  (Bulletin  of  the  Museum  of 
Comparative  Zoology  at  Harvard  College.  Vol.  xliv.  Geological  Series,  No.  vii.) 
Cambridge,  Mass.,  U.S.A.    1904. 

Prof.  Branner,  in  the  course  of  his  geological  travels  in  Brazil,  ha?  devoted 
much  attention  to  the  *'  stone  reefs  "  which  fringe  the  coast.  They  are  remarkable 
featurep,  which  can  be  paralleled  only  in  the  Levant  and  on  the  shores  of  the  Bed 
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sea.  Usually  not  more  tban  a  few  yards  in  widtb,  and  rising  often  only  a  lbot« 
two  above  mean  tide-leyel,  they  run  often  for  several  miles  from  headland  to  beti- 
land  or  across  :tbe  bays.  Tbey  consist  of  qoartzose  sand  cemented  by  earbooalsef 
lime,  and  have  many  points  in  common  with  the  sand-spits  and  off-sbore 
seen  on  many  exposed  coasts.  The  beat  known  is  that  whicb  gnards  the 
of  Pernambuco,  but  excellent  figures  and  charts  of  nearly  all  the  beet  hiatancesiri 
given  in  this  volume. 

Coral  reeft<,  also,  are  known  in  these  seas,  but  have  no  close  connection  with  the 
**  stone  reefs.''  Many  problems  arise  regarding  their  origin  and  the  manur  ia 
which  tbeir  materials  have  been  cemented  together  so  that  they  can  resist  tbi 
direct  attacks  of  the  Atlantic  surf.  The  author  points  out  that  the  cem«tiag 
action  is  confined  to  those  regions  where  fea-water  has  nearly  its  maximom  ooe- 
centration.  He  believes  that  river  waters,  rich  in  dissolved  lime-saltv,  peroolatisf 
outwards  through  the  porous  sand-reefs,  deposit  carbonate  of  lime  where  they  oont 
in  contact  with  the  highly  saline  ocean-water.  Prof.  Branner'8  monograph  isdit- 
tinguisbed  for  the  fulness  of  detail  with  which  the  subject  is  treated,  and  the 
caution  with  which  inferences  are  made.  Incidentally,  it  contains  much  interesting 
information  regarding  the  Tertiary  and  recent  deposits  of  the  Brazilian  coast  and 
the  changes  of  level  there  since  Pliocene  time. 

J.  8.  F. 


MATHEMATICAL  AND  PHYSICAL  GEOGRAPHY. 

An  English  Suesb. 

'  The  Face  of  the  Earth/  By  Edward  Suess.  Translated  by  Hertha  B.  C.  SoUai^ 
under  the  direction  of  Prof.  W.  J.  SoUus,  r.BS.  Vol.  1.  Pp.  xii.,  6(H.  The 
Clarendon  Press.     1904. 

Twenty  years  have  now  elapsed  since  the  appearance  of  the  first  Tolume  of 
Prof.  Siie&s\s  *  Antlitz  der  Erde/  and  the  publication  of  an  English  translation  witbio 
the  last  few  months  is  at  least  a  tribute  to  the  originality  of  the  author's  concep- 
tions and  to  tbe  place  which  the  book  holds  in  geological  literature.  Most  treatifsi 
on  general  scientific  subjects  are  relegated  to  a  back  shelf  long  before  they  have 
teached  this  age.  Although  the  delay  in  bringing  out  tbe  book  in  sn  English 
verbion  might  stem  to  imply  otherwise,  it  has  always  been  warmly  appreciated  in 
Britain,  and  its  author  has  been  the  recipient  of  many  of  the  highest  honoors 
which  Euglish  science  can  award  him.  Scattered  through  the  literature  of  British 
geology  and  geography,  innumerable  references  to  the  '  Antlitz  der  Erde  *  will  be 
founts,  which  bhow  how  deeply  it  has  made  its  mark  on  current  speculation  regarding 
all  the  greater  problems  of  dynamical  geology  and  geographical  evolution.  At  the 
universities  Prof.  Sucss's  work  has  always  been  much  studied,  and  the  Britiah 
f>tudent  is  now  to  be  congratulated  on  having  so  eminently  satisfactory  a  tranala- 
tion  at  his  hand.  Apart  altogether  from  the  inherent  difBculties  of  the  subject^  and 
the  prodigious  learning  exhibited  on  every  page,  the  book  was  by  no  means  easy 
to  read  in  tbe  original,  on  account  of  tbe  graphic  and  idiomatic  German  in  which 
it  was  written.  Few  foreign  writers  in  geological  subjects  have  tbe  profound  and 
extensive  knowledge  of  the  literature  of  the  geology  of  Britain  and  Britiah  posses- 
sions which  Prof.  Suess  commands,  and  hence,  in  its  new  form,  the  book  will 
certainly  appeal  to  many  geographers,  travdlers,  and  general  readers  who  might 
not  otherwipe  have  been  able  to  familiarize  themselves  with  it. 

Tbe  translation  is  a  very  successful  one;  clear,  terse,  and  graphic,  it  has  many 
of  the  literary  merits  of  the  original,  and  the  (ccasional  bursts  of  elcquence  in 
which  the  author  indulges  have  been  rendered  with  cons^deraMe  skill.   The  Tcrsion 
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follows  the  original  German  edition,  and  while  the  orthography  (f  sorte  of  the 
geographical  names  has  been  modified  in  accordance  with  English  usage,  a  few  of 
the  wcodcuts  retain  the  Oermaa  titles.  In  the  French  edition  many  additional 
illustrations  were  introduced,  together  with  supplementary  references  to  original 
€ources  of  information ;  these  make  this  Tersion  on  the  whole  the  most  useful  for 
geologists,  but  the  task  of  adequately  illustrating  the  *  Antlitz  der  Erde '  is  nearly 
a  hopeless  one.  In  some  of  the  chapters  the  reader  wanders  through  a  maze  of 
geographical  names,  and  to  follow  all  the  descriptions  in  detail  would  inrolve  the 
consaltation  of  a  library  of  atlases  and  papers.  Then  in  a  brief  and  vivid  summary 
the  results  of  the  inquiry  are  brought  to  a  focus,  and  the  great  principles  involved 
«tand  forward  in  the  clearest  light. 

In  this  volume  we  have  a  synthetic  stndy  of  the  momtains  of  the  g1o>*e.  The 
work  begins  with  a  general  introduction  in  which  the  main  Hoes  of  gecl  >gical 
evidence  are  sketched — earthqoakei',  volcanoes,  changes  of  level,  faolting,  and 
erosion  ;  this  includes  a  brilliant  chapter  en  the  Noachian  deluge,  which,  it  is 
argued,  finds  a  rational  explanation  in  a  fortuitous  conjunction  of  seismic  and 
cyclonic  disturbances  over  the  plains  of  the  lower  Euphrates.  The  second  part 
opens  with  a  discussion  of  the  Alps  and  the  relation  between  the  great  system  of 
Alpine  folds  and  the  stable  platform  of  older  rocks  which  lies  to  the  north  of  them. 
This  mountain  system  is  then  traced  through  the  great  hook-shaped  curve  of  the 
Apennines  into  North  Africa,  and  across  the  pillars  of  Hercules  into  the  Betic 
Cordillera,  while  to  the  eastward  it  sweeps  through  the  great  semicircle  of  the 
Carpathians.  The  great  sunken  areas  of  the  Adriatic  and  the  Western 
Mediterranean  are  shown  to  lie  within  the  mountain  arcs,  and  the  Tertiary  history 
of  the  Mediterranean  area  is  outlined  in  a  brief  bat  highly  significant  chapter. 
From  Europe  we  proceed  to  Asid,  and  examine  the  great  mountains  which  diverge 
from  the  upper  valley  of  the  Indus.  The  whole  vast  system  of  Tertiary  folds  is 
contrasted  with  the  stable  areas  which  lie  to  the  north  in  Europe,  Siberia,  and 
China,  aod  to  the  south  in  Central  Africa  and  the  Indian  peninsula.  Lastly,  in 
two  chapters,  the  mountains  of  the  wt stern  hemisphere  are  briefly  discussed. 

Over  this  wide  field  the  author  ranges  with  consummate  ease ;  his  knowledge 
of  the  geological  literature  of  the  most  distant  countries  is  equalled' by  the  fkill 
with  which  he  seizes  on  those  facts  which  are  of  prime  importance.  It  is  his 
aim  to  show  the  harmony  which  underlies  phenomena  apparently  discordant, 
and  to  point  out  the  analogies  in  structure  and  history  in  the  difiidrent  mountain 
ranges  of  the  world.  Criticism  may  easily  be  directed  on  individual  points,  but 
the  wide  scope  and  philosophic  depth  of  the  main  argument  must  impress  every 
reader.  No  book  has  ever  proved  more  stimulating  in  the  best  sense  than  the 
*  Face  of  the  Earth,*  and  we  return  to  it  again  and  again  with  renewed  enjoyment. 
It  is  to  be  hoped  that  the  second  volume  will  appear  in  English  without  great 
delay  ;  the  third  volume  has  not  yet  been  complete!  in  the  original  edition. 

J.  S.  F. 

GENERAL. 

The  Position  of  Geography  in  Science  and  Education. 

^Die  Erdkunde:  eine  Darstellung  ihrer  Wissensgebiete,  ihrer  Hilf.-wissenschaften 
und  der  Methode  ihrcs  Unterrichtes.'  Herausgegeben  von  Maximilian  Klar. 
Leipzig  und  Wien :  1903-1905. 

The  necessity  of  placing  the  teaching  of  geography  in  intermediate  education 
on  a  higher  level  than  it  stands  now,  is  being  very  keenly  felt  in  Germany  and 
Austria.  In  proportion  as  the  university  teaching  of  everything  connected  with 
tie  study  of  cur  planet  and  its  inhabitant?  attains  an  increasingly  higher  level  in 
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tbe  uDiver^ities  of  these  two  countries  the  need  is  being  felt  to  nii«e  the  lerel 
of  geographical  edacation  io  the  Gymnasia  and  Realschulen.  At  the  same  time, 
tbe  demands  which  have  been  put  before  the  teacher  of  geography  have  latelj 
been  widened  on  the  continent  bo  as  to  require  from  him  acquaintance  with  a 
number  of  natural  and  anthropological  scienceci,  while  the  question  as  to  the 
methodics  of  geographical  teaching  altogether,  and  the  general  aims  which  it  hai 
to  keep  in  view,  has  lately  been  the  subject  of  thorough  discussion  at  sererii 
geographical  congresses. 

Tbe  result  has  been  to  create  amongst  the  teachers  of  the  secondary  schools  io 
German-speaking  Austria  the  need  of  a  collection  of  text-books  dealing,  in  a  not 
too  bulky  form,  with  the  diverse  brancbes  of  geography  and  its  auxiliary  scicncM, 
as  well  as  with  the  methods  of  teaching.  The  outcome  of  this  movement  is 
the  important  work  of  which  the  title  is  given  above.  The  intention  of  Prof. 
Max.  Klar  is  to  bring  out  a  collection  of  some  thirty  different  works,  coveriog 
something  like  5000  pages  and  costing  about  £6,  which  would  deal  with  all  the 
just-mentioned  subjects  in  a  condensed  form.  Such  a  work  could  evidently  not 
be  written  by  one  man,  and  the  collaboration  of  a  number  of  men  of  sdence, 
some  of  whom  are  well  known  to  tbe  geographer,  has  been  secured.  Thus  we 
notice  among  them  Dr.  Siegmund  GUather  ('  History  of  Earth-knowledge  *\ 
Dr.  Julius  M<iyer  (*  Heimat-Kunde '),  Dr.  Wilhelm  Trabert  (*,Climatology '> 
Dr.  Heinrich  Schurtz  ('Ethnology'),  Dr.  Alfred  Kirchhoff,  and  many  others. 

In  Prof.  Klar'd  *  Erdkunde  '  the  first  two  monographs  are  gi?en  to  the  history 
of  geography  and  of  geographical  teaching.  The  methods  of  teaching  are  dis- 
cussed next  (^Metho lies'  and  * Heimat-Eunde ')•  Astronomical  geography,  tbe 
astronomical  determinations  of  gtographical  co-ordinates,  the  nautical  sciences, 
and  chronology,  form  the  contents  of  tbe  next  five  parts.  The  next  division 
is  dtvoted  to  physical  geography  (including  terrestrial  magnetism),  the  earth's 
crust  (a  geologic a1  compendium  for  the  geographers),  the  rivers  and  the  ooeao, 
meteorology,  geo-botany,  and  geo-zoology.  The  sixteenth  and  seventeenth  parts 
are  devoted  to  ethnology  and  folk-lore,  the' eighteenth  to  geographical  terminology, 
and  the  nineteenth  to  historical  geography.  The  next  two  parts  deal  with  political 
and  economical  geography.  Tbe  methodics  of  topography  and  topography  itself, 
geodesy,  and  cartography  occupy  the  next  three  parts.  And  finally, an  the  last 
three  parts,  mapF,  reliefi,  and  other  auxiliaries  of  geographical  teaching  are 
considered,  as  also  geographical  school  collections;  a  separate  fascicule  contains 
problems  that  may  be  given  for  exercise  in  different  portions  of  geographical 
teaching. 

We  have  now  before  us  seven  parts  of  Prof.  Elar's  collection,  and  judging  from 
them  we  can  say  that  it  will  be  most  valuable  for  its  purpose. 

In  a  series  like  the  geographical  encyclof  asdia  which  we  have  before  us,  one 
has  to  direct  his  attention,  first  of  all,  to  the  work  of  Dr.  Anton  Becker, '  Methodik 
des  Geographischen  Unterrichtes.  Ein  padagogisch-didaktisches  Handbach  far 
Lehramts-kandidaten  und  Lehrer'  (Part  iii.).  This  small  work  of  only  ninety 
octavo  pages  will  be  found  an  extremely  valuable  aid  by  tbe  teacher  of  geography. 
One  might  take  exception  to  the  too  great  importance  attributed  to  Heimatkunde 
— the  more  so  as  the  pupil  of  an  intermediate  school  has  necessarily  already 
acquired  in  the  primary  school  some  knowledge  of  the  aspects  of  the  land,  and 
will  certainly  acquire  a  greater  interest  in  earth-knowledge  by  being  told  of 
distant  lands  and  having  pictures  of  distant  landscapes  shown  to  him.  With 
the  plentiful  supply  of  illustrated  periodicals,  tbis  would  happen  without  the  inter- 
ference of  the  teacher.    Therefore,  the  statement  to  the  effect  that  **  before  all, 


REVIEWS.  669 

tlie  fuDdamental  conceptions  of  geography  must  be  developed  only  from  the 
contemplation  of  the  locality,"  may  be  considered  as  too  categorical.  However, 
Dr.  Becker  gives  so  many  references  to  the  literature  of  the  subject,  that  the  reader 
may  himself  introduce  the  necessary  limitations  to  the  above  statement.  On 
the  other  hand,  we  find  in  the  little  work  before  us  so  much  excellent  advice  given 
to  the  teacher,  that  we  should  be  inclined  to  produce  quite  a  number  of  quotations 
from  it.  Here  is,  for  instance,  one  concerning  the  importance  of  the  so-caUed 
**Kultur-geographie"  as  a  means  of  general  education — 

"  Nowhere  does  one  find  sach  an  opportunity  to  point  out  the  mutual  inter- 
action of  geological,  orographica',  and  climatic  conditions,  and  their  influence 
upon  the  conditions  of  human  life  and  human  work,  as  one  finds  here.  The  pupil 
has  the  possibility  of  getting  a  thorough  acquaintance  with  a  number  of  concep- 
tions which  are  now  continually  referred  to  as  'war-cries*  in  our  daily  press. 
Here  he  learns  about  the  different  activities  of  man  which  are  links  of  a  great 
chain  and  serve  the  needs  of  all,  as  well  as  human  progress  as  a  whole.  He  learns 
to  hold  every  sDrt  of  handiwork  in  esteem.  While  he  gets  an  insight  into  the 
foundations  of  the  economical  state  of  a  country,  he  learns  not  to  over-estimate 
the  condition 9  prevailing  in  his  own  country  or  abroad ;  and  while  he  studies 
the  economical  conditions  of  a  country,  he  obtains  a  clear  comprehension  of  the 
history  of  its  inhabitants.** 

Notwithstanding  the  compact  size  of  this  work,  all  the  main  points  of  geo- 
graphical teaching,  and  the  chief  aids  for  this  teaching — maps,  globes,  surveys^ 
drawing?,  collections,  etc. — are  dealt  with. 

Part  vii.,  "The  Astronomical  Determination  of  Geographical  Coordinates,** 
by  Eugen  Gelcioh,  will  be  most  welcome  to  the  geographer,  as  it  deals  with 
this  important  subject  in  a  very  thorough  way,  in  a  compact  memoir  of 
126  pages.  The  dififerent  methods  are  treated  without  resorting  to  higher 
mathematics. 

"  Geodesy  **  (Part  xxiii.,  417  pages)  is  treated  by  Dr.  Norbert  Herz.  This  work 
was  begun  by  Dr.  H.  Hartl,  but  was  left  unfinished  by  him  at  his  death.  As  a 
text-boDk  of  elementary  and  higher  geodesy  the  work  of  Dr.  Herz  has  undoubtedly 
a  great  value,  the  different  methods,  as  well  as  the  instruments,  being  described 
with  great  lucidity,  and  illustrated  by  excellent  diagrams,  while  those  geodetical 
theorems  which  require  the  knowiedge  of  the  differential  and  integral  calculus  are 
not  omitted,  but  are  dealt  with  in  small-type  footnotes.  Fully  recognizing  the 
necessity  of  such  a  detailed  work  in  Prof.  Klar*d  collection,  we  nevertheless  ask 
ourselves  whether  a  short  summary  of  the  subject,  giving  only  a  broad  idea 
of  the  methods  of  geodesy,  would  not  be  equally  desirable  in  a  collection  destined 
for  the  secondary  schoolmaster.  Moreover,  we  shall  permit  ourselves  to  point  oat 
that  the  unfortunately  too-much-neglected  measurements  of  altitudes  might  have 
been  dealt  with  in  some  greater  detail  in  the  larg^  work.  A  traveller  who  brings 
no  hypsometrical  material  from  the  country  he  has  explored,  does  not  deserve  the 
name  of  a  geographer.  Basides,  something  may  also  be  said  of  the  immense 
amount  of  enjoyment  which  can  be  obtained  by  schoolboys  frooi  altitude 
measurements  during  their  pedestrian  and  cycling  excursions.  So  we  hope  that 
this  important  subject  will  be  dealt  with  in  more  detail  under  the  head  of 
toposiraphy. 

Both  volumes  dealing  with  Ethnology  and  Folklore  are  already  out.  The 
former  was  written  by  Dr.  Heinrich  Schurtz,  whose  work  on  the  secret  class- 
organizations  among  savages  was  so  much  appreciated  by  specialists,  but  whom 
untimely  death  has  carried  away  from  our  ranks  during  the  printing  of  this 
2a£t  book  in  Prof.  Klar's  series.  In  the  snail  space  of  180  pages  Dr.  Schuitz 
No.  VI.— June,  1905.]  2  y 
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has  given  such  an  exoellent  oompendiam  of  his  branch  that  it  ought  to  be  trmnslatad 
into  all  languages. 

'  Folklore :  its  Importance,  its  AlnoSy  and  its  Methodp/  by  Dr.  R.  Fr.  Kaind], 
is  an  attempt  to  popularize  this  branch  of  research,  and  to  define  at  the  same 
time,  in  a  scientiQc  way,  its  proper  methods  of  investigation  and  its  relaUoos 
to  ethnology  and  anth'^opology.  After  having  indicated  what  is  being  done  in 
this  direction  in  different  countries,  the  author  discasses  the  part  that  folklore 
plays  in  the  development  of  our  fecial  conditions  and  the  bearing  of  these 
studies  on  history.  He  concludes  by  giving  detailed  instructions  and  inquiries 
(some  of  them  with  explanatory  drawings)  for  those  who  might  undertake  folklore 
studies,  and  finally  discasses  the  scientific  treatment  of  folklore  materiala,  and  the 
p^ace  of  folklore  in  the  school  curriculum. 

An  extremely  useful  little  work  is  that  of  J.  W.  Nagl  on  geographical  namei*. 
The  author,  who  is  well  acquainted  with  the  already  growing  literature  of  this 
subject,  gives  explanations  of  geographical  names  with  the  Chinese,  the  Japanese, 
the  Turkish  stems,  the  Hebrews,  the  PhoBaiciaas,  the  Magyars,  and  all  European 
natioD8,  and  he  deduces  the  general  rules  which  may  bo  observed  in  the  formation 
of  geographical  names  with  different  nations. 

An  important  part  of  Prof.  Klar's '  Erdkunde '  is  the  volume  (300  pages)  given  to 
Historical  Geography  by  Dr.  Wilhelm  Gotz.  The  author  fully  understo^  the  im- 
possibility of  adequately  dealing  with  this  immense  subject  in  a  small  volume,  the 
more  so  as  the  very  foundations  of  this  branch  of  science  are  not  yet  settled.  Therefore 
he  only  undertook  to  give  a  series  of  illust'stioos  of  the  influence  of  geographical 
surroundings  on  the  historical  devel  )pment  in  different  regions  of  the  Euth.  One 
series  is  taken  from  the  history  of  Middle  Europe,  and  the  other  from  the  Mediter- 
ranean region.  As  a  first  attempt  io  this  direction  the  work  of  Dr.  Gdrz  deserves 
full  praise  ;  but  we  must  point  out  that  the  conquests  of  the  forests  and  marshes 
of  Middle  Europe  by  man  in  the  barbirian  period,  the  influeoce  of  the  village 
community,  and  especially  the  cDuquest  of  the  country  for  civilization  that  was 
accompliehed  by  the  mediaeval  cities,  are  not  brought  sufficiently  to  light.  It 
mu8t  also  be  said  that  none  of  the  general  preparatory  works  which  are  mentioned 
by  the  author  could  have  been  a  safe  guide  in  this  branch  of  knowledge,  which 
requires  yet  a  gr^at  deal  of  original  ressarch.  We  hop?,  however,  that  the  forth- 
coming  large  work  of  Elieee  Reclus,  in  which  man  and  his  geographical  surroundings 
are  discussed  at  length,  will  be  epooh-makiog  in  this  direction. 

We  shall  not  fail  to  mention  the  other  parts  of  Prof.  Klar's  great  undertaking 
as  soon  as  we  have  received  them. 

P.  Kkopotkix. 
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EITBOPE. 

The  Underground  Waters  of  North- West  Yorkshire.— The  report  of  a 
joint  committee  of  the  Yorkshire  Geological  and  Polytechnic  Society  and  the 
British  Asscciation,  formed  for  the  purpose  of  continuing  the  investigations  carried 
on  by  the  former  body  on  the  underground  waters  of  north-west  Yorkshire,  is 
printed  in  the  Proceedings  of  that  society  for  1904  (N.8.  vol.  15,  pt.  2).  The  bulk 
of  the  report  has  been  prepared  by  Mr.  A.  R.  Dwerryhouse,  on  whom  the  greater 
part  of  the  arrangements  for  the  prosecution  of  the  work  devolved,  and  who  gives 
b?th  a  general  sketch  of  the  geography  and  geology  of  the  district  inveetigated 
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(that  troood  Ingleborough),  and  a  summary  of  the  results  obtxdoed  as  regards  a 
knowledge  of  the  circulation  of  the  underground  waters.    Ingleborough,  as  is  well 
known,  forms  an  almost  isolated  patch  of  high  ground,  separated  from  surrounding 
hills  by  deep  valieys,  and  the  area  offers  advantages  for  an  investigation  of  the 
character  in  question  both  for  this  reason,  and  because  of  the  large  number  of  streams 
which  flow  in  part  beneath  the  surface.    The  summit  consists  of  millstone  grit 
resting  upon  a  series  of  shales  with  thin  limestones  and  grits  (Toredale  rooks), 
which  in  turn  overlie  600  to  700  feet  of  mountain  limestone.    This  rests  uncon- 
formably  on  a  floor  of  Ordovician  and  Silurian  rocks,  the  surface  of  which  consists 
of  a  series  of  ridges  with  interveniDg  valleys.     The  rain  falling  on  the  porous 
millstone  grit  percolates  through  its  mass  until  it  is  thrown  out,  on  reaching  the 
underlying  shales,  as  a  series  of  springs,  the  water  of  which  is  again  absorbed  into 
the  fissures  of  the  limestone,  and  again  issues  at  its  base.    The  flow  of  the  under- 
ground waters  was  tested  by  the  introduction  of  various  substances  into  the 
water-sinks  (fluorescein  being  found  by  far  the  most  satisfactory),  and  the  con- 
nection between  the  points  of  disappearance  and  emergence  was  satisfactorily 
determined  in  many  cases.   Thus,  in  the  case  of  the  famous  Gaping  Ghyll,  a  direct 
connection  between  this  and  the  spring  at  Clapham  Beck  was  established,  the 
water  being  found,  at  the  time  of  the  experiment,  to  take  five  clear  days  to  pass 
along  its  underground  course  over  the  mile  that  intervenes  between  the  two 
pointf.    The  report  gives  a  detailed  description,  with  maps  and  sections,  of  the 
various  "pots"  and  other  features,  the  general  conclusion  as  to  the  flow  of  the 
waters  being  as  follows :  The  flow  is  radially  outward  from  the  high  ground,  but 
is  profoundly  affected  by  the  direction  of  the  joints  in  the  limestone.     These 
usually  pass  through  one  bed  only,  but  occasionally,  as  in  Mere  Gill  hole,  the 
limestone  is  fractured  from  top  to  bottom.     The  irrrgalarities  in  the  floor  of 
Silurian  and  Ordovician  rocks  form  underground  watersheds  which  may  determine 
the  direction  of  flow.    Some,  at  least,  of  the  caves  and  pot-holes  are  of  pre-glacial 
origin,  since  it  has  been  found  that  the  original  outlet  (as,  e.g,,  in  the  case  of  Alum 
pot)  was  in  an  old  valley  now  partly  filled  with  glacial  drift.  O^ing  to  the  influence 
of  the  joints  in  the  limestone,  there  are  instances  in  which  stream 9  are  carried 
beneath  a  surface  watershed,  to  emerge  in  a  different  drainage  basin  from  that  in 
which  they  took  their  rise,  while  crossings  of  streams  at  different  levels  also  occur. 
The  Midlands  Earthquake  of  April  23 —An  earthquake  of  considerable 
strength  visited  the  north  midland  counties  on  the  morning  of  Easter  Sunday  at. 
about  1.36  n.m.    The  epicentre  probibly  lies  in  the  district  where  the  counties, 
of  Nottingham,  York,  and  Lincoln  meet,  and  not  far  from  Doncaster  aid  East 
Retford.      The  disturbed  area  includes  the  whole  of  the  counties  of  Lincoln^ 
Nottingham,  Derby,  Leicester,  and  Rutland,  and  the  gi  eater  part  of  Yorkshire^. 
Staffordshire,  and  Northamptonshire,  and  even  extends  into  Lancashire,  Warwick- 
shire, and  Norfolk.    A  first  estimate  gives  the  extent  of  the  area  shaken  at  20,000^ 
square  miles.    Some  slight  damage  to  buildings  is  reported  from  the  neighbourhood  ■ 
of  the  epicentre,  and  the  Great  Northern  Railway  station  at  Doncaster  was  some- 
what seriously  injured.      ''For  about  50  yards  on  the  up  side  the  roof  of  the- 
platform  and  the  smoke-box  over  the  nearest  line  of  rails  became  partially 
detached,  the  pillars  supporting  the  smoke-box  leaning  towards  the  metals,  and 
the  pillars  supporting  the  platform  roof  leaning  towards  the  station  buildings  to- 
a  total  extent  of  about  8  inches."    lAost  of  the  seismographs  in  this  country  are 
affected  only  by  the  long-period  waves  from  distant  centres,  and  therefore  failed 
to  register  the  disturbance,  with  the  exception  of  an  Omori  horizontal  penduluoi, 
at  Birmingham,  which  recorded  a  series  of  minute  tremors  lasting  altogether  for 
about  a  quarter  of  a  minute.     The  earthquake  is  being  investigated  by  Dr.  C. 

2  Y  2 
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)  DaviaoD  (16,  Manor  Koad^  Birmingbam),  who  would  be  glad  to  reoei^e  accoaots 

J  of  the  shock  from  any  part  of  the  disturbed  area. 

The  Earthquake  in  France  and  Switzerland  on  April  29.— At  about 
'  1.45  a.m.  (Greenwich  mean  time),  a  shock,  comparable  in  strength  with  some  of 

j  the  8troDg;est  experienced  in  this  country,  was  felt  in  the  south-east  of  France  and 

I  west  of  Stvitzerland.    The  epicentre  appears  to  be  in  Savoy,  in  the  neighbourhood 

( f  Chamouni  and  Argenti^re,  where  the  walls  of  many  houses  were  cracked.  That 
the  damage  was  not  excessive,  however,  is  evident  from  the  fact  that  in  this 
district  it  is  estimated  to  amount  to  no  more  than  £4000.  The  disturbed  area 
contains  not  less  than  50,000  square  miles,  extending  from  Basle  to  near  Aurillac, 
and  from  the  neighbourhood  of  Nevers  and  Dijon  to  Turin  and  Domodossola.  The 
shock  was  recorded  by  seismographs  at  Heidelberg,  Pavia,  Padua,  Ferrara,  Modena, 
Ischia,  and  elsewhere. 

The  Simplon  Tunnel. — The  economic  learings  of  the  Simplon  tunnel  are 
discussed  in  Mr.  Sargent*8  article  in  the  present  number  (ante,  p.  654),  which,  how- 
ever, is   not  concerned   with   the  technique  of   the   great  undertaking,  or  the 
relation  of  the  tunnel  to  the  physical  features  and  geological  structure  of  the 
region  through  which  it  passes.    A  few  notes  on  these  points  may  therefore  be 
given  here.    Tise  tunnel  differs  from  other  great  Alpine  tunnels  in  its  comparatively 
low  level,  no  attempt  being;  made,  a^,  e.^.,  in  the  case  of  the  St.  Oothard,  to  attaio, 
by  means  of  engineering  feats,  an  elevated  point  of  vantage  for  the  attack  of  the 
mountain  range.     It  leaves  the  Rhone  valley  just  above  Brieg,  at  an  elevation  of 
only  about  2260  feet  above  the  sea  (the  northern  entrance  to  the  St.  Gothard  tunnel 
is  at  a  height  of  3380  feet),  and  strikes  south-east  by  a  straight  course  for  the 
Italian  village  cf  Iselle,  in  the  Val  di  Vedro  (above  Domo  d'OssoU),  where  it  makes 
its  exit  at  an  elevation  of  2080  feet.     One  result  of  this  low  level  is  the  immense 
length  of  the  tunnel,  which  places  it  at  the  head  of  all  tunnels  yet  pierced  in  this 
respect.    It  reaches  21,577  yards,  or  just  over  12^  milep,  as  compared  with  16,393 
yards  (9|  miles)  in  the  case  of  the  St.  Gothard,  and  13,279  yards   (7  miles  959 
yards)  in  that  of  the  Mont  Cenis.     The  Simplon  road,  in  the  wide  circuit  it  makes 
to  the  sonth-west,  diverges  a  long  way  from  the  line  of  the  tunnel,  the  nearest  point 
of  which  is  over  3  miles  to  the  north-east  of  the  Siraplon  pass.    The  highest  point 
of  the  surface  immediately  over  the  tunnel  (about  9000  feet)  U  on  the  Swiss- 
Italian  frontier,  close  to  the  Furggenbaum  piss,  but  the  summit  of  Monte  Leone 
(11,683  feet)  lies  less  than  a  mile  off  the  direct  line.    An  excellent  (ketch  of  the 
geological  structure  of  the  range  at  this  point,  and  especially  of  the  circulation  of  the 
underground  waterd  which  have  formed  one  of  the  greatest  difficulties  to  be  over- 
come during  the  construction  of  the  tunnel,  was  given  in  La  O^ographie  for 
February,  1905,  by  Prof.  H.  Schardt,  one  of  the  expert  advisers  employed  by  the 
Swiss  Government.    A  geological  section  there  Inserted  shows  the  exceedingly 
complicated  arrangement  of  the  geological  formations,  which  may  be  subdivided 
into  three  groups.      To  the   north  is  a  zone  of  Jurassic  schi.-tH  {ichUtes  lustres) 
pierced  here  and  there  by  dolomitic  limestone  of  Triassic  age.    In  the  centre  is  a 
much  contorted  mass  of  crystalline  schists  and  gneiss  (with  intercalated  calcareous 
schists,  etc.),  forming  the  upper  part  cf  the  Monte  Leone  massif.    To  the  south, 
again,  there  is  another  zone  of  gneiss  (that  of  Antigorio),  which  has  hitherto  been 
thought  (erroneously)  to  compose  the  core  of  the  massif.    As  a  matter  of  fact,  the 
Monte  Leone  gneiss  lies   in    a   ba^in  formed   by  the  schistes  lustres^   such   have 
been  the  contortions  to  which  the  formations  have  been  subject.    The  circulation 
of  the  underground  waters  at  great  depths  has  been  found  to  be  closely  bound  up 
with  the  fi^suration  of  the  rocks,  and  the  most  copious  springs  almost  always 
issued  from  soluble  rocko,  especiaUy  the  limestones.     The  temperature  of  the 
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rooks  was  found  to  be  profoundly  afifected  by  the  circulation  of  the  water,  which 
frequently  had  the  efifect  of  lowering  the  normal  temperature,  so  that  the  highest 
encountered  was  not  beneath  the  culminating  point  of  the  surface,  but  at  a  point 
some  distance  to  the  north-west,  whither  little  water  had  found  its  way.  In  the 
zone  of  most  copious  springs,  in  the  southern  segment  of  the  tunnel,  temperatures 
of  63°  Fahr.,  and  even  59°  were  found,  where  they  would  normally  have  been  as 
high  as  95°  to  100°.  Many  springs,  of  which  the  volume  was  at  first  great, 
gradually  decreased  until  a  permanent  discharge  was  reached,  the  mineral  con- 
stitaentF,  and  frequently  the  temperature  als'^,  showiog  a  similar  decrease.  This  is 
ezplaioed  by  the  fact  that  the  water  in  the  lower  parts  of  the  fissures  had  been 
more  or  less  stagnant,  until  drained  away  by  the  piercing  of  the  latter.  From  a 
careful  study  of  all  the  springs  observed  (there  were  over  forty  in  each  of  the 
parallel  galleries).  Prof.  Schardt  divides  them  into  three  groups :  (I)  hot  springs, 
at  a  temperature  higher  than  that  of  the  rock,  and  tending  to  increase  with  time ; 
these  are  strongly  impregnated  iKiih  gypsum  and  iron;  (2)  springs  at  about  the 
temperature  of  the  rock,  always  more  or  less  ferruginoup,  but  varying  as  to  the 
amount  of  gypsum ;  (3)  cold  springs,  very  copious,  with  little  iron,  but  much 
gypsum.  He  dcFcribee  in  detail  the  method  of  circulation  and  the  temperature 
regime  of  the  several  classes.  An  important  point  brought  out  is  the  fact  that  with 
the  decrease  of  rock-temperature  owing  to  the  access  of  water  at  one  point,  there  is 
an  increase  in  parts  abandoned  by  the  water,  so  that  a  general  thermal  balance  is 
maintained. 

Northern  Oermany  as  known  to  the  Ancient8.~An  interesting  study  of 
the  gradual  acquisition  of  knowledge  of  Northern  Grermany  by  the  Greeks  and 
Romans  has  been  brought  out  by  Herr  D.  Detlefsen  in  the  valuable  series  of 
monographs  ('Qnellen  und  Forschungen  zur  alten  Gescbichte  und  Geographic,' 
No.  8 :  Berlin,  190i)  edited  by  Prof.  Sieglin  of  Berlin.  The  author  is  already 
known  (among  other  writings  on  historical  geography)  for  his  edition  of  the 
'  Natural  History  '  of  Pliny,  one  of  the  most  important  bases  for  the  present  study  ; 
but  he  now  presents  a  comprehensive  general  view  of  the  subject,  as  elucidated  by 
a  comparative  study  of  all  the  early  writers  who  have  touched  upon  it.  He  give> 
many  references  also  to  modern  German  authors  who  have  worked  in  the  same 
field,  though  the  views  of  writers  in  other  languages  {e.g.  Bunbury  in  English)  are 
not  discussed.  In  many  instances  he  brings  forward  new  explanations  of  doubtful 
question?,  which  though  sometimes  rather  venturesome,  have  geoerally  much 
in  their  favour,  the  authority  for  the  varioB  lectlones  of  the  old  texts  being  care- 
fully weighed.  Amonc(  the  mofit  interesting  points  discussed  is  naturally  that  of 
the  information  given  by  Pytheas  on  these  northern  regions.  Like  Bunbury  and 
Sir  C.  Markham  {Journal^  vtl.  1,  p.  519),  the  author  considers  the  *'  sestuarium 
oceani"  of  that  Toyager  to  be  the  portion  of  the  North  sea  washing  the  German 
coast,  the  phrase  used  corresponding  well  with  the  "  Wattenmeer  "  of  the  Germans. 
The  name  of  the  dwellers  on  this  coast  (*^  Guionibus  *' of  Pliny,  according  to  the  best 
MS.)  he  explains  plautibly  as  identical  with  the  "  IngusBones,"  elsewhere  placed  by 
Pliny  in  the  same  region ;  holding  that  the  reading  '*  Gutonibus  "  is  unsuitable, 
since  no  early  account  places  the  Goths  in  this  region.  The  first  syllable  of  the 
word  would  seem  to  have  been  first  taken  for  the  preposition  in,  and  afterwards 
dropped  out  as  a  mean  ngless  interpolation.  For  the  name  of  the  estuary  he  adopts 
the  reading  "Metuonidis**  in  the  place  of  the  more  commonly  accepted  "  Me  to- 
nomoo,"  and  ingeniously  derives  the  word  from  the  **  matte  "  or  "  mede  "  (meadow), 
which  is  a  common  element  in  the  place-names  of  this  region,  the  termination 
'is  being  that  CDmmonly  used  by  the  Greeks  to  designate  a  region.  The  island  of 
Abalus,  whence  amber  was  obtained,  is  ideitified  with  Heligoland,  which  was  once 
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much  larger  than  it  is  cow.  The  Bastlia  and  Baunonia  of  Tim»us  are  both  con- 
sidered identical  with  the  Abalua  of  Pytheap,  while  the  Basilia  of  the  latter  was 
a  more  remote  land,  of  which  only  a  vague  rumour  had  reached  him.  Other  Greek 
navigators  followei  Pytheas,  and  of  their  voyages  we  seem  to  have  an  indication 
in  the  fabulous  stories  related  of  men  with  ears  large  enough  to  cover  tbam,  and  the 
like.  The  accounts  of  Xenophon  of  Lampsacus  show  a  widening  horison,  and  in 
his  Balcia,  as  well  as  in  the  Basilia  of  Pytheas,  we  seem  to  have  an  indication  of 
southern  Sweden,  loog  considered  to  be  an  island.  His '*  Lutmiorum  insula"  is 
considered,  with  some  show  of  reason,  to  be  a  misreading  for  "Litrioram,"  t.e.  the 
**  Latris  *'  elsewhere  spoken  of  by  Pliny  as  an  island  to  the  east  of  the  Cimbrian 
peninsula.  The  next  important  authority  was  Philemon  (about  100  b.o.),  whose 
lost  work  probably  described  the  whole  of  Northern  Europe,  and  who  knew  of  the 
northern  part  of  Jutland,  the  sea  bathing  its  shores  ("  Morimarusa  *'),  and  probahly 
the  southern  extremity  of  Norway.  Eastward  his  knowledge  seems  to  have 
extended  to  the  amber  regioa  of  the  Samland.  We  next  hear  of  the  Codanns 
Sinus  with  the  island  of  Scatinavia,  or  Codannovia,  the  name  Codanus  being 
somewhat  boldly  identified  with  the  Katte(n)g%t,  while  the  island  no  doubt  once 
more  represents  southern  Sweden.  The  puzzling  statement  of  Pliny  that  its 
inhabitants,  the  Hilleviones.  called  it  a  second  world,  is  plausibly  explained  as 
really  referring  to  the  ideas  of  the  Greeks,  thus  showing  an  analogy  with  the 
current  notions  regarding  Taprobane.  From  this  time  oowards  new  names  are 
constantly  occurring,  the  Greeks  having  now  given  place  to  the  Romans  as 
explorers  and  chroniclers.  The  paper  concludes  with  the  picture  of  these  regions 
supplied  by  Ptolemy. 


Sechnan.— In  a  report  (*  China,'  No.  6,  1904)  extending  to  101  pages,  and 
supplemented  by  two  maps,  Consul-Gen  oral  Hosie  embodies  a  comprehensive  and 
detailed  account  of  the  agricultural,  animal,  and  mineral  products,  raw  and  manu- 
factured, of  the  province  of  Sechuan.  Incorporating  much  that  is  new,  and 
marked  throughout  by  the  use  of  first-hand  information,  the  paper  is  the  best 
guide  to  the  whole  material  economy  of  the  province  that  has  yet  appeared.  Of 
the  province,  167,000  geographical  Fquare  miles  in  area,  constituting  one  of  the 
richest  portions  of  the  Chinese  Empire,  the  western  half  is  very  monntalnons, 
sparsely  peopled  by  aboriginal  tribes,  and  little  cultivated  except  in  its  valleys, 
into  which  the  Chinese  have  penetrated.  The  eastern  half  constitutes  the  '*  Bed 
basin,"  having  a  thick  surface  layer  of  red  and  grey  or  yellow  sandstone.  It  is 
surrounded  by  high  mountain  ranges,  through  which  the  Yangtz%  forcing  an 
eastern  passage,  has  carved  magnificent  gorges^.  With  the  exception  of  the  plain 
of  Chengtu,  90  by  40  miles,  there  is  very  little  level  ground.  Its  valleys  rise  in 
many  places  to  over  1000  feet  above  Fea-level.  One  of  the  moat  valuable  assets 
of  Sechuan  is  salt,  found  everywhere,  but  most  richly  in  the  Bed  baain  at  depths 
of  30  to  2000  feet.  Besides  f atisfying  its  own  requirementp,  the  province  also  exports 
an  immense  surplup.  The  most  populous  part  is  the  plain  of  Chengtu,  comprising 
seventeen  cities,  the  population  all  the  same  being  essentially  rural.  All  eastern 
Sechuan  is  dotted  with  farmhouse?,  hamlets,  villages,  and  market  towns.  The 
population  of  the  capital  is  estimated  at  500,000 ;  that  of  the  province  at  45,000,000. 
The  climate  is  exempt  from  extremes.  In  sunomer  95°  Fdhr.  is  a  fair  average 
maximum  ;  in  winter  the  temperature  seldom  falls  below  35°,  frost  being  very  rare. 
There  are  light  rains  in  January,  February,  and  occasionally  March  and  April ; 
heavier  rains,  beginning  in  May,  continue  through  June  and  July.  The  rainfall 
needs,  however,  to  be  supplemeoted  by  irrigation,  the  methoda  of  which  are 
lucidly  described.    No  less  necessary  is  manuring,  for  which  everything  possible 
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is  utilized.  Rice  is  the  most  important  food-crop,  and  its  granary  is  Chengtu  plain 
with  its  never-failing  water-supply.  Bed  rice  is  cultivated  in  the  mountainous 
districts.  Glutinous  rice,  11  per  cent,  dearer  than  ordinary  rice,  constitutes  20 
to  30  per  cent,  of  the  total  rice  cultivation.  From  it  are  manufactured  sugar, 
tofly,  and  a  weak  spirit.  Next  in  importance  to  rice  is  wheat.  The  hest  flour 
is  manufactured  in  Mien-chu  Hsien,  north  of  Chengtu  plain.  Barley  is  cultivated 
in  the  hilly  regions  more  for  spirits,  ferment,  and  cattle-feeding  than  for  human 
food.  Other  cereals  are  millet,  Italian  millet  (Setaria  ital.),  a  summer  hill  crop 
for  feediog  birds,  maize,  buckwheat,  oats,  pearl  barley,  and  another  grain  which 
the  report  calls  Fanicum  Crus-gaUi,  L.  Most  of  these  cereals  are  made  also 
into  spirit0.  Next  to  cereals  in  importance  for  feeding  the  population  is  pulse. 
A  lifct  of  forty  diflferent  fruits  is  given,  with  their  centres  of  production.  The 
medicines  of  Sechuan  recall  the  heterogeneous  mixtures  current  in  medieval 
and  later  Europe.  To  pass  over  the  vegetable  medicines,  189  of  which  are  enu- 
merated, there  figure  among  the  animal  medicines  *' Exuviae  of  cicadse,*'  *' dried 
silkworms,"  ''cockroach  dung,"  and  other  like  choice  ingredients.  The  chief 
obstacle  to  the  prosperity  of  Sechuan  is  the  difficulty  in  the  way  of  the  rapid 
disposal  of  its  productf.  Steam  communication  on  the  upper  Yangtze  from 
Icbang  to  Wan  Hsien  is  pronounced  impracticable.  Junk  communication,  on  the 
other  hand,  labours  under  necessarily  heavy  freights,  under  which  a  case  of  kerosene 
oil,  e.g,,  selling  in  Hankaii  at  $3.10,  costs  in  Chengtu  $10.30,  and  a  tin  of  sugar 
worth  60  cents  in  Shanghai  costs  $3.40  in  Chengtu. 

Early  Mapping  of  Korea.— In  connection  with  the  note  on  this  subject  in 
the  April  number  (p.  456),  a  correspondent  calls  attention  to  the  documents  on 
Korea  printed  by  Hakluyt  in  his  'Principal  Navigations'  (Madehose's  reprint, 
▼o),  11,  p.  422),  in  the  title  to  which  it  is  stated  that  the  country  was  "called  by 
the  Portngales  Coria,  and  by  them  esteemed  at  the  first  an  iland,  but  since  found  to 
adjoyne  with  the  maine  not  many  dayes  journey  from  Paqui,  the  metropolitan  citie 
of  China."  This  makes  it  the  more  singular  that  the  Dutch  cartographerp,  who 
))ased  their  map  of  this  region  on  Portuguese  coarces,  should  have  held  so  long  to 
the  erroneous  representation  of  Korea  as  an  island.  It  also  exemplifies  the  up-to- 
4ate  nature  of  the  information  collected  by  Hakluyt. 

AFRICA. 

The  British  East  Africa  Protectorate.— The  report  of  Mr.  Hobley  on  the 
East  Africa  Protectorate  for  1903-4  ('  Africa,*  No.  15,  1904)  records,  on  the  whole, 
satisfactory  progress.  It  is  shown  that  the  most  striking  features  of  the  year  were 
the  influx  of  European  settlers  into  Kikuyu,  the  rift-valley,  and  Mau  highlands, 
and  the  growing  prosperity  of  Kisumu  and  Kenya  provinces.  The  rainrall  during 
the  year  in  certain  parts  of  the  protectorate  was  above  the  average,  notably  in 
the  region  between  Nairobi  and  the  lake  and  in  the  Lumbv^a  country,  while  in  the 
district  below  Nairobi  a  deficiency  in  the  rainfall  is  recorded.  Sleeping  sickness  is 
still  prevalent  round  the  bhores  of  Lake  Victoria,  and  appears  to  be  exteadin^^  south 
in  the  direction  of  German  territory.  The  township  of  Kisumu  has  been  removed 
to  the  south  side  of  Ugowe  bay,  many  new  buildings  having  been  constructed  and 
roads  made  in  the  vicinity.  Much,  however,  remains  to  be  done  to  improve  the 
health  of  the  place.  Two  new  stations  have  been  constructed  in  the  Kisumu  pro- 
Tinoe— one  at  Karungo,  to  open  up  the  Ugaya  district,  and  the  other  at  Sjba. 
With  regard  to  trade,  a  decrease  in  imports  is  notified,  mainly  due  to  the  diflerence 
in  Government  goods,  while  a  steady  increase  in  exports  is  recorded.  A  Forest 
Department  was  organized  during  the  year,  and  progress  has  been  made  in  the  work 
of  demarcating  and  examining  forest  areas  and  establishing  nurseries  In  different 
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parU  of  the  protectorate.    Appended  to  the  pre  sent  iBsae  is  a  seriM  of  valuaUe 
^    I  reports,  one  dealing  with  the  subject  of  sleeping  sicknesf,  and  the  others  with  the 

agricultural  capabilities  of  the  several  districts  of  the  protectorate.  The  soil  of  the 
rift-valley  is  described  as  good  dry  grazing  land,  more  suitable  for  stock-raiaiog 
than  for  crops,  although  during  the  wet  season  it  is  thought  that  wheat,  maise,  and 
potatoes,  etc.,  might  be  successfully  grown.  Oa  the  other  hand,  the  Maa  plateau^ 
pose^ing  a  richer  soil  and  heavier  rainfall,  seems  better  suited  for  the  produc- 
tion of  crops.  The  best  lands  for  settlers  in  the  rift-valley  appear  to  be  those 
on  the  Mbaruk  river  and  on  the  Fouth  of  Lake  Nakuru.  The  Tsavo  plateaa, 
stretching  towards  Kilimanjaro,  is  sud  to  be  a  locality  of  great  promise  both  for 
agrictltural  and  stock  purposes.  The  country  in  the  neighbourhood  of  Fort  Hall, 
in  the  Kenya  province,  seems  well  adapted  to  agriculture,  and  worthy  of  the  atteor 
tion  of  cotton-growers. 

M.  le  Bonx*s  visit  to  Lake  Zaai,  Abyssinia.— The  inhabitants  of  the 
islands  of  Lake  Zaai,  as  is  well  known,  long  maintaioed  a  semi-independeace  of  the 
Abyssinian  Negus  under  a  chief  of  their  own.  In  his  endeavours  to  establish  his 
supremacy  in  all  parts  of  his  wide  dominions,  Menelik  in  1894  sent  an  army  against 
these  people,  with  the  result  that  their  resistance  was  speedily  overcome  and  their 
king  taken  as  a  prisoner  to  Addis  Ababa.  With  a  view  to  still  further  establishing 
his  influence,  Menelik  confided  a  mission  to  the  French  writer  and  traveller,  M.  H. 
lo  Bouz,  to  visit  the  lake,  make  a  study  of  the  pec  pie,  and  report  on  the  antiquities 
preserved  among  them,  on  the  possession  of  which  their  claim  to  independence, 
based  on  a  traditional  connection  with  King  Solomon,  largely  depended.  In  spite 
of  the  opposition  of  the  priests,  M.  le  Roux,  who  lately  gave  an  account  of  his 
journey  before  the  Paris  Geographical  Society  {La  Oeographie,  1904,  No.  1),  was 
able  to  visit  the  islands  and  examine  their  churches  and  the  palace  of  the  king. 
The  lake  is  impregnated  with  soda,  and  this  is  at  times  so  abundant  that  the  fish  in 
it  die.  At  sunset  the  water  shows  violet  and  mauve  tints,  which  contrast  strongly 
with  the  reddish  soil  of  the  shores  and  islands.  Of  the  latter  the  three  principal 
lie  towards  the  south-west,  and  are  of  eruptive  origin.  Their  names  are  Haisnt, 
Famat,  and  Dobra  Sion  (Mount  Sion),  called  also  Princesses'  island.  Fig  trees^ 
eupborbiap,  etc.,  grow  on  the  islands,  where  cotton  is  also  cultivated.  GK>atP,  sheep, 
and  a  few  cattle  are  kept.  The  population  of  the  islands  is  at  present  from  4000  to 
5000  souls,  though  formeily  it  reached  15,000.  All  speak  the  ''laki"  or  rowerb* 
language,  a  mixture  of  Abyssinian  and  Tigrean,  but  two  races  are  represented,  the 
first  of  which,  the  Wato,  still  pagans,  recall  the  ancient  Egyptians  as  shown  in  the 
papyri.  Tradition  has  it  that  they  migrated  from  Egypt  in  the  time  of  Joseph. 
The  other  race  is  related  to  the  Gurage,  and  is  said  to  have  come  from  Tigre  about 
340  B.O.  It  reproduces  the  purest  Jewish  type.  One  only  of  the  churches  was 
open,  the  others  having  been  closed  since  the  deportation  of  the  king.  The  inner 
meaning  of  Christianity  has  been  quite  lost,  and  the  religion  is  a  sort  of  exalted 
fetishiem.  The  manuscripts  in  the  possession  of  the  priests  are  the  Gospels  and 
other  religious  or  historical  books.  In  the  palace  a  fire  has  been  kept  oonstantly 
burning  since  the  king's  departure,  and  his  return  is  earnestly  prayed  for  by  the 
people. 

AlCSEICA. 

Internal  Commerce  of  the  United  States.~An  article  contributed  by 
Prof.  Hauser  to  the  Annales  de  Qlographie  (No.  73,  XIV.  Annea)  on  the  ^Intemri 
Commerce  of  the  United  States  "  is  noteworthy,  not  so  much  as  a  summary  of  facts, 
as  for  its  causal  elucidation  of  the  varied  factors  which  come  into  play.  The 
magnitude  of  the  land,  it  is  pointed  out,  imposed  on  the  nation  appropriating  it  the 
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protAem  of  conqu«riDg  splice — a  problem  solved  in  the  first  place  by  the  railway, 
Anotber  fact  to  be  reckoned  with  was  tlie  variatioD  of  ila  soil  and  cli mate— the  vast 
cultural  zones  each  extending  over  B.n  area  not  to  he  measured  by  European 
ataodards,  and  devoted  almost  exclusively  to  one  or  two  cylturoi".  It  is  shown  how 
^JD  Franoe  the  elements  of  human  life  are  not  rigorously  diflfereniiated  over  widely 
separated  localities,  but  are  as  a  rule  intermingled  locaHj,  so  that  the  products  of 
France  are  interchanged  intcrQally  between  places  near  one  another,  or  at  farthest  but 
600  miles  apart.  While  France  baa  thus  in  itself  all  the  neoessarlea  of  life,  the  United 
States,  of  sixteen  times  the  area  of  France,  does  not  form  sixteen  Frances,  each  capable 
of  independent  economic  development.  Had  such  been  the  case  there  would  have  been 
DO  federation,  or  none  of  any  permanence.  Each  unit  would  have  fullowel  its  own 
development  and  constituted  a  state  by  itself.  It  is  tbe  pronounced  speeialization 
in  production  of  its  diverse  regions  and  their  consequent  inter-dependence  that  has 
determined  the  union.  Embodying  all  climate*',  and  so  all  product?,  the  United 
States  could  afford  to  be  independent  of  the  outer  world.  Its  inter-state  trade  is 
therefore  thirteen  times  the  value  of  its  foreign,  llence  its  prutection  and  its 
felicitous  ic difference  for  nearly  half  a  century  to  tbe  development  of  its  mercantile 
marine.  In  their  no  lea^  strict  causal  connection  tbe  article  sets  forth  the  respec- 
tive directions  and  volumes  of  the  internal  currents  of  commerce,  the  exploitation  of 
navigable  ways,  the  history  of  development  of  the  great  railway  lines,  and  of  the 
coastiog  trade.  With  the  growth  of  population  already  tending  to  approximate  to 
the  rate  of  the  growth  of  commodities,  with  the  increasing  demand  for  luxuries  and 
extra* American  products, and  with  the  enormous  increase  of  induhtrial  production 
demanding  oceanic  trade,  the  period  during  which  its  internal  trade  has  constituted 
the  predominant  note  of  the  economy  of  the  United  States  seemp,  to  the  writer  of 
the  article,  to  be  drawing  to  a  cloee*  Though  the  scope  of  the  article  does  not  include 
an  appreciation  of  the  reaction  of  America  on  its  colonizers,  the  reciprocal  relation 
between  man  and  geogrspby  constitutes  the  thread  running  through  the  whole <^ 
and  linking  together  alt  the  data  put  forward. 

Br.  Hoek'f  Ezploratioit  ia  Bolivia:  Erratum. — Geo^raphicaljQumal  for 

May,  p.  500,  illustration,  for  "  Quebrader "  read  *'  Quebrada.'* 

AUdTBA^lASU  4HB  FACHIO  ISLAITBI. 
Br.  At  Ag&l8iz*S  CruiBO  in  tlie  Pacific. —News  ha^  just  reached  this 
country  that  Dr*  Alexander  Agassiss  has  completed  his  great  cruise  in  tbe  Eastern 
Pacific  in  the  Albati^otSf  alluded  to  in  the  May  number  of  the  Journal,  He  joined 
the  ship  at  Panama  on  November  2, 1904,  and  returned  to  San  Dtego,  Calirornia>  on 
March  12,  1905,  having  been  at  sea  for  over  one  hundred  days.  During  this  time 
he  ran  some  important  lines  of  soundings  across  a  part  of  the  Pacific  where  informa- 
t&cm  regarding  the  depth  of  tbe  ocean  was  much  required.  He  took  some  very- 
good  serial  temperatures  dtveloping  the  Humboldt  currenS  which  carries  with  it 
most  of  the  pelagic  forms  of  life.  Where  there  was  no  current  there  was  no 
pelagic  life  to  drop  to  the  bottom,  and,  indeed^  outside  the  Humboldt  curreLt  far 
from  land  he  found  very  few  Benthos  organisms.  He  discovered  a  ridge  between 
the  Galaf  agos  island b  and  Manga  Heva,  which  be  named  "  Garrett  ridge/'  after 
the  commander  of  ibe  Albaironts.  A  large  stretch  of  the  ocean  floor  in  tbe  region 
between  the  Galapagos  and  Easter  inland  and  Callao  was  found  to  be  cwered 
by  manganese  nodules  to  such  an  extent  that  he  was  quite  overwhelmed  with  them. 
Where  the  manganese  nodules  occur  comparatively  little  was  brought  up  in  the 
trawl.  In  fact,  this  maaganeso  nodule  area,  and  the  similir  area  traversed  by  the 
Challenger  farther  to  the  west,  may  be  put  down  as  the  desert  regions  of  tbe  ocean. 
All  the  samples  of  bottom  muds  collected  are  to  be  forwarded  t>  the  Challenger 
OtBce  in  Edinbitrgh  for  ejtamination  and  description. 
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A  Primitive  Tribe  in  British  Hew  Oninea.— In  the  Annual  Report  <m  this 
possession  for  1902-3,  the  item  of  most  interest  geographically  is  an  account  of  a 
visit  by  the  acting  administrator  to  a  small  tribe,  the  '*  Agaiambo,"  inhabiting  a 
series  of  swamps  not  far  from  the  lower  waters  of  the  Barigi  riyer,  in  the  north- 
eastern division.    Two  of  their  villages  were  sighted,  and  one  man  and  a  woman 
induced  to  leave  their  boat  and  step  on  shore.    Onoe  fairly  numerous,  the  tribe 
has  been  recently  reduced  by  an  epidemic  to  about  forty  persons.     Never  leaving 
their  morass,  their  feet  bleed  in  the  attempt  to  walk  on  hard  ground.     From  time 
immemorial  they  have  been  living  in  this  swamp.    The  man  who  landed  had  a 
good  chest,  thickish  neck,  and  arms  to  match,  but  the  lower  parts  of  the  body, 
especially  the  leg»>,  were  disproportionately  small.    The  feet,  short  and  broad, 
were  very  thin  and  flat,  with  weak-looking  toes.  In  the  woman,  the  toes,  long  and 
slight,  stood  out,  apparently  jointles3,  from  the  foot    The  man's  skin  above  the 
knees  was  in  loose  folds,  and  the  sinews  around  the  knee  ill  developed.    The 
muscles  of  the  shin  were  much  b^rtter  developed  than  those  of  the  calf.     Pla<^ 

|t)  '  alongside  a  Barugi  native  of  the  same  height,  the  marsh-man  was  about  3  inches 

shorter  at  the  hips.  In  figure  and  carriage,  the  man  looked  more  ape-like  than  any 
human  being  the  administrator  had  ever  before  set  eyes  on.  The  woman,  of 
middle  size,  was  more  slightly  formed  than  the  man,  but  her  legs  were  still  short 
and  slender  in  proportion  to  her  figure.  The  houses  of  the  nearer  village  were 
built  on  piles,  at  a  height  of  about  12  feet  from  the  surface  of  the  water,  but  one 

li '  house,  at  a  village  three-quarters  of  a  mile  off,  was  3  or  4  feet  higher.    Small,  long, 

and  narrow,  with  no  outrigger,  their  canoes  are  hollowed  out  to  a  mere  shell  for 
the  sake  of  buoyancy.  Aquatic  plants  in  the  water  would  oppose  the  progress  of 
craft  of  any  width.  Though  the  canoes  are  of  the  round  form  of  the  log  and  very 
unstable,  the  owners  pole  them  along  easily,  standing  up  in  them.  The  people 
are  expert  swimmers,  and  live  on  wildfowl,  fish,  sago,  and  marsh  plants,  and  on 
vegetables  procured  from  the  Barugi  in  exchange  for  fish  and  sago.  They  keep  a 
few  pigs  on  platforms  bailt  underneath  or  alongside  their  houses.  Their  dialect  is 
the  same  as  that  of  the  Barugi.  The  report  gives,  on  the  whole,  a  satisfactory 
account  of  progress  in  the  matter  of  trade,  communications,  and  the  like. 

FOLAB  ueiom. 

The  Scientific  Besolts  of  the  Swedish  South  Polar  Expedition.— The 

prospectus  has  been  issued  in  Stockholm  of  an  important  publication  dealing  with 
the  ecientific  results  of  the  Swedish  expedition  under  Dr.  0.  Nordenskjold  to  the 
region  of  Graham's  Land  in  1901-1903.  The  observations  made  by  the  scientists 
of  the  expedition  were,  as  is  well  known  to  oar  readers,  very  extensive  and  impor- 
tant, and  geographers  will  welcome  their  publication  in  a  style  befitting  their 
value.  According  to  the  proposed  arrangements,  the  work  will  form  seven  quarto 
volumes,  extending  to  at  least  3000  pages,  with  a  profusion  of  maps,  diagrams,  and 
plates.  Of  these,  vol.  1  will  contain  the  general  description  of  the  voyage,  the 
more  strictly  geographical  results,  and  those  in  the  field  of  terrestrial  magnetism,  etc 
Vol.  2  will  deal  with  meteorology  ;  vol.  3  with  geology  and  pals9ontology ;  voL  4 
with  botany  and  bacteriology ;  and  the  Ust  three  with  zoology.  The  work  will 
appear  in  sections,  each  embracing  one  monograph,  and  it  is  to  be  completed  by 
1909.  A  part  of  the  expense  will  be  borne  by  the  Swedish  Riksdag,  but  as  further 
funds  will  be  necessary,  the  work  will  be  issued  to  subecribers  at  the  price  of  £15. 

KATHEKATIGAL  AND  PHTSICAL  OEOOSAPET. 

The  Determination  of  the  Longitude  between  Greenwich  and  Paris 
in  1902. — That  there  should  exist  at  the  present  time  any  uncertunty  aa  to  the 
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correct  difference  of  longitude  between  the  Greenwich  and  Paris  observatories  will 
be  a  surprise  to  most  persons,  yet  such  is  the  case,  although  the  limit  of  possible 
error  is,  of  course,  extremely  small.  The  determination  of  1888  gave  a  resulting 
difference  of  longitude  of  9"  20'-85,  and  that  of  1892  9"  20'-79,  the  discrepancy 
between  the  two  being  0"06  of  time,  or  0"'9  of  arc,  which  is  equal  to  a  distance  of 
about  63  feet.  In  view  of  this  discordance  it  was  decided  at  the  International 
CJeodetic  Conference  of  1898  that  a  redetermination  was  desirable,  and  it  was 
arranged  by  M.  Loewy  of  Paris  and  the  Astronomer-Hoyal  at  Greenwich  that  this 
should  be  undertaken  by  the  two  observatories  of  Paris  and  Greenwich ;  but,  owing 
to  other  important  work  on  hand,  it  was  found  impossible  to  carry  out  the  project 
until  1902.  An  interesting  account  of  the  manner  in  which  the  redetermination  was 
conducted  is  given  by  the  Astronomer-Royal  in  the  Monthly  Notices  of  the  BoycU 
Astronomical  Society  for  January  last,  in  which  are  described  the  instruments  used 
and  tbe  observations  made  by  the  two  English  observers,  Mr.  Dyson  and  Mr. 
HoUip,  who  had  been  specially  selected  for  the  purpose.  The  results  of  the  two 
French  observers,  MM.  Bigourdan  and  Lancelin,  were  given  in  the  Comptes  EenduSf 
vol.  189,  p.  1014,  and  found  to  differ  only  by  0''042  of  time  from  that  obtained 
by  the  English  observers.  The  instruments  used  were  the  four  portable  reversible 
transits  belonging  to  the  Royal  Observatory,  which  had  been  used  on  the  previous 
determinations,  and  the  observing  stations  were  the  Transit  Pavilion  and  an  ad- 
jacent wooden  observing  hut  in  the  front  court  at  Greenwich,  and  stations  in  the 
grounds  south  of  the  observatory  at  Paris,  a  little  to  the  east  of  Gassini  circle.  To 
ensure  the  best  results,  each  observer  took  observations  both  at  Greenwich  and 
Paris,  but  kept  the  same  instrument  throughout.  The  observations  were  made  in 
the  spring  and  autumn  of  tbe  year,  and  extended  over  thirty-nine  nights  between 
March  17  and  May  3,  and  forty-one  nights  between  September  21  and  November  4. 
The  clocks  used  were  the  standard  sidereal  clocks  of  the  two  obeervatories,  and  the 
time  of  transmission  in  one  direction  of  the  telegraph  signals  was  found  from  the 
mean  of  the  spring  observations  to  be  0**021,  and  from  the  mean  of  tbe  autumn 
observations  0'*022.  Every  possible  precaution  was  taken  to  ensure  accuracy,  and 
the  agreement  in  the  results  is  as  satisfsctory  as  could  be  expected.  The  differences 
of  longitude  obtained  by  the  English  observers  are  as  follows :  spring  observations, 
9"  20''977--probable  error,  lO'Oll;  autumn  observations,  9™  20' -911— probable 
«rror,  ±0'004.  Applying  the  proper  weights  to  the  spring  and  autumn  series 
of  observations  as  above,  and  taking  tbe  resulting  mean,  tbe  final  difference  of 
longitude  between  the  Greenwich  and  Paris  observatories  becotnes  9°"  20''932,  with 
a  probable  error  of  ±0**006,  while  the  final  resulting  difference  of  longitude 
obtained  by  the  French  observers  is  9™  20**974,  with  a  probable  error  of  ±0'*008. 
The  difference  between  the  two  being  only  about  43  feet. 

American  and  Austrian  Eesearch.  in  Oeomorpholog^.— We  are  indebted 
to  Dr.  E.  Peucker,  of  Vienna,  for  a  cutting  from  Die  Zeit  for  April  15,  1905, 
containing  an  article  by  Prof.  Penck  on  recent  geomorphological  research  carried 
out  under  the  auspices  of  the  Carnegie  Institution  in  Washington,*  especially 
that  of  the  expedition  under  Prof.  Bailey  Willis  in  Eastern  China.  Prof.  Willis 
hai,  since  bis  return  from  China,  been  entrusted  with  the  execution  of  further 
reiearch  into  the  history  of  European  mountain  ranges,  and  has  lately  visited 
Vienna  in  prosecution  of  his  commission,  giving  some  account  of  his  work  in 
China  at  a  gathering  of  Viennese  geographers,  at  which  Dr.  Cvijio  was  also 


*  The  expeditions  to  Central  Asia  under  Professors  Pumpelly  and  Davis  and 
Bir.  E.  Huntington  have,  it  will  be  remembered,  been  also  supported  by  this  active 
institution. 


I 
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present/  Prof.  Penck  expresses  bis  Admiration  at  the  work  aooompliahed  hj 
Prof.  Willis's  expedition,  which  paid  espedal  attention  to  the  form  and  stmctare 
of  the  mc  untains  of  Shantung  as  well  as  of  the  Wutid-shan  and  the  Ghinling 
ranges.  A  most  minute  plane-table  surrey  of  the  region  trayersed  was  carried 
out  by  Mr.  Sargent,  of  the  United  States  Qeological  Survey,  with  the  result  that 
our  knowledge  of  the  topography  of  Eastern  China  has  received  valaable  additions. 
Prof.  Willis  belongs  to  the  school  which  assigns  to  vertical  movemeata  of  the 
Earth's  crust,  rather  than  to  folding,  a  predominant  rSle  in  the  moulding  of 
mountain  ranges  as  they  at  present  exist,  and  he  holds  that  the  mountains  of 
Eastern  China  form  the  remnants  of  an  old  warped  mountain  stump  which  has 
been  quite  recently  elevated  and  subjected  to  the  furrowing  action  of  streams. 
This  last  uplift  is,  as  regard  portions  of  the  area,  placed  after  the  depoution  of  the 
loess,  which  is  held  to  have  taken  place  during  the  glacial  epoch.  Prof.  Penck 
points  out  that  many  of  the  American  conclusions  in  regard  to  the  history  of 
mountain  ranges  have  been  reached  independently  by  the  Vienna  school  of 
geographers,  who  have  for  some  time  been  devoting  their  attention  to  similar 
problems.  Thus  he  himself  had,  at  tbe  St.  Louis  Congress  last  year,  put  forward 
a  somewhat  similar  ex)^lanation  of  the  hibtory  of  the  western  Alps,  while  at  the 
discussion  which  followed  Prof.  Willis's  address  there  was  a  general  cUaposition  to 
\  regard  many  of  the  European  ranges  as  the  stump!>,  as  it  were,  of  old  mountain 

I  systems  tewly  elevated,  with   the  accompaniment  of  dislocation  and  warping* 

though  this  has  not  yet  been  shown  to  be  true  of  the  Alps.  It  should  be  oheerved, 
however,  that  even  in  America  the  views  of  the  new  school  have  not  yet  met  with 
universal  acceptance,  and  that  tbe  posnbility  of  a  different  explanation  in  certain 
cases  does  not  seem  excluded. 

ginniATi, 

An  Oceanographical  Course  at  Bergen.~For  several  years  courses  of 
instructioQ  on  oceanography  have  been  held  under  the  auspices  of  the  Bergen 
Museum  during  the  University  vacation  (August  to  September),  and  have  been 
attended  by  scientific  men  from  various  countries.  It  has  now  been  decided  to 
continue  these  courses  regularly,  and  that  for  1905  will  be  given  between  August  S 
and  October  14,  consisting,  as  before,  partly  of  lectures,  partly  of  practical  instmc- 
tion  and  assistance  in  laboratory  work.  Excursions  for  the  practical  demonstration 
of  appliances  and  iostruments  will  also  be  arranged.  Tisose  wishing  to  attend  are 
requested  to  apply  before  July  1  to  Tbe  Oceanographical  Institute  of  Bergen 
Mueeum,  Bergen,  Norway.  Tbe  fee  charged  (75  kr.)  is  roughly  the  eqmvalent 
of  four  guineas. 
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Paul  Lessar. 

The  announcement  of  the  death  of  M.  Lessar  will  be  received  with  regret  by  his 
many  friends  in  this  country.  The  name  of  Paul  Lessar  has  of  late  yeara  been  so 
intimately  associated  with  the  stormy  politics  of  Asia,  that  his  eminent  services  in 
the  field  of  geographical  research  are  apt  to  be  overlooked.  He  was  bom  in 
Montenegro  in  1851,  and  educated  at  Petersburg  as  an  engineer.     It  was  as  an 


*  Prof.  Willis  has  planned  a  journey  to  tbe  "Iron  Gates"  and  in  the  Balkan 
peninsula  in  company  with  Dr.  Cvijid. 
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engineer  tbat  he  was  attached  to  Skobelefi's  staff  in  Turkestan  in  1878,  to  study  the 
country  in  the  interests  of  railway  development.  He  was  the  first  European 
scientist  to  carry  explorations  into  the  Trans- Caspian  provinces  with  Eomaroff  in 
1881,  and  subsequently,  as  agent  to  the  governor-general  of  these  province?,  he 
made  a  reconnaiF^ance  of  most  of  the  districts  touching  the  Afghan  border, 
penetrating  to  within  a  few  miles  of  Herat. 

This  was  acccmpHbhed  at  a  time  when  the  Perso-Afghan  borderland  was  still 
subject  to  periodic  raids  by  Turkman  horsemen,  and  Lessar's  adventurous  rides 
across  the  frontier  were  attended  with  great  personal  rif  k.  The  result  was  the  acquisi- 
tion of  tbat  special  geographical  knowledge  which,  before  the  advent  of  the  Busso- 
Afghan  boundary  commission  in  1883  under  Sir  Peter  Lumsden,  gave  the  Russian 
Crovernment  such  advantage  in  those  political  negotiations  which  ended  in  the 
appointment  of  the  commission.    During  these  negotiations  Bassian  diplomats  held 
the  best  of  the  trumps  owing  to  their  unchallenged  information  as  to  the  geogra- 
phical conditions  prevailing  in  the  disputed  country,  and  tbis  advantage  proved 
to  be  almost  disastrous  to  British  and  Afghan  interests.    Whilst  the  British  Com- 
mission was  waiting  on  the  Russian  Commission  in  the  border  country  to  the 
north  of  Herat  in  1883-84,  Lessar  was  well  employed  in  London  as  an  active 
agent  in  furthering  the  interests  of  the  country  of  his  adoption.    FindiDg  (as  he 
explained  to  the  writer)  that  "  the  politics  of  the  average  Briton  in  the  afternoon 
were  what  he  read   in   the  paper  in   the  morning,"  he  made  use  of  his  pen 
and  of  his  knowledge  of  the  English  language,  and  he  succeeded  in  producing  a 
marked  effect  on  the  politics  of  the  Govtrnment  of  the  day.    The  incident  of 
Panjdeh  was  overlooked,  and  with  it  practically  ended  tbe  mission  of  Sir  Peter 
Lumsden,  who  was  then  recalled.    It  was   subsequently  that  the  protocol  of 
September  10,  1885,  was  framed,  laying  down   the  line  of  the  Russo-Afgban 
frontier,  and  with  the  succession  of  Sir  West  Ridgeway  to  the  command  of  the 
British  Mission  the  work  of  demarcation  was  at  length  commenced.    It  was 
as  the  political  adviser  of  tbe  Russian  Commission  that  tbe  writer  firet  made  the 
acquaintance  of  Paul  Lessar,  an  acquaintance  which  ripened  into  a  friendship, 
which  lasted  till  the  death  of  the  Russian  diplomat  at  Peking  about  a  month  ago. 
M .  Lessar  was  a  well-read  and  charmiog  companion.    He  had  tbat  sincere  liking  for 
Englishmen  which  is  common  to  most  Russian  gentlemen,  and  he  was  ever  ready 
to  explain  his  views  as  to  Russian  progress  in  Asia  with  the  utmost  candour. 
Naturally  he  regarded  Russia  as  the  final  predominating  power  in  the  Asiatic 
continent;  but  he  was  content  to  regard  this  eventuality  ratber  as  an  inevitable 
development  in   future  history  than  as  likely   to   be  effected  by  any  forcible 
expansion  in  the  present.     He  was  never  aa  advocate  for  forcible  measures.     He 
even  looked  forward  to  an  entente  between  Russia  and  England  as  a  matter  of 
mutual  advantage,  and  was  ucdoubtedly  sincere  in  the  professions  of  his  belief  that 
the  linking  together  of  commercial  interests  by  the  junction  of  the  railway  systems 
of  Russia  and  India  would  inevitably  promote  peaceful  relations  between  Russia 
and  England.    Community  of  ibterest  was  his  panacea  for  pre?ent  frictioo.    He 
constantly  expressed  bis  regret  that  Eoglishmen  travelled  so  little  in  Russia,  and 
that  they  accepted  the  principle  of  antagonism  to  Russia  as  an  article  of  national 
faith  without  troubling  themselves  to  inquire  whether  the  basis  of  it  (the  natural 
and  inevitable  expansioa  of  Russia  in  Asia)  really  justified  their  convictions.    There 
can  be  no  doubt  that  the  war  between  Russia  aud  Japan  was  none  of  his  making. 
As  Russian  minister  at  Peking  (to  which  post  he  succeeded  in  1901  from   the 
appointment  of  Councillor  at  the  Russian  Embassy  ii  London),  there  is  every 
reason  to  believe  that  he  would  have  averted  that  disaster  had  his  advice  been 
followed.    Doubtless  the  results  of  that  war  proved  to  bs  bitterly  dbappointing  to 
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BO  keen  an  advocate  for  the  extension  of  Rusaian  influence,  and  znaj  have  Las 
his  end ;  but  he  had  never  been  in  sound  health  since  the  days  of  privatki 
anxiety  which  he  passed  on  the  Herat  frontier.  The  operation  which  result 
his  death  would  have  been  inevitable  sooner  or  later,  and  he  was  well  aware 
years  ago.  Paul  Lessar  had  maoy  friends  in  Ecgland,  and  few  enemies 
friends  will  regret  him  deeply,  and  geographers  will  remember  that  with 
has  parsed  away  tbe  piooeer  of  exploration  in  that  great  lone  land  which  stre 
itf  elf  in  eandy  steppe  and  rugged  upland  from  Herat  to  the  Caspian  sea. 

T.  H.  1 

Tbe  scientific  work  of  P.  M.  Lessar  was  well  analyzed  in  18d4  by  Ge 
Stubendorf,  when  the  Russian  Geographical  Society  awarded  to  the  Transcai 
explorer  a  gold  medal.  In  1881  he  was  working  in  tbe  Transcaspian  regk 
connection  with  the  building  of  the  railway.  He  accomplished  an  impoi 
survey  between  Askabad  and  Serakbs,  and  returned  to^:  Askabad  via  Meshed 
Allah-£kber  pass,  and  Mahmed-abad.  It  was  during  these  explorations  tha 
noted  the  important  fact  of  tbere  being  no  definite  rising  of  tbe  land  eastwah 
the  Caspian.  He  predicted  that  if  a  levelling  was  made  from  the  Teke  oan 
Ebiva  and  Bukhara,  there  would  be  found  places  on  this  line  where  the  sui 
will  lie  below  the  present  level  of  the  Caspian,  just  as  such  regions  were  foun 
the  Sary-kamish  depression,  and  be  concluded  that  the  Murghab  and  the  1 
rivers  never  could  have  discharged  into  the  Oxus,  but  that  thoj  reached 
Caspian  ee&  directly,  when  this  sea  extended  much  further  eastwards.  The 
to  tbe  solution  of  tbe  Oxus  problem  was  contained  in  this  remark. 

In  1882  Lessar  made  a  second  journey  in  order  to  explore  the  region  beti 
the  Herimd  and  tbe  Murghab,  to  the  west  of  the  route  which  had  been  folk 
by  Shakespeare  and  Abbot  in  1810-41.  This  journey  upset  all  our  prev 
conceptions  about  tbe  mountain  region  which  separates  tbe  valley  of  Herat  f 
the  land  of  the  Turkomans.  It  appeared  that  to  the  west  of  the  Murghab 
Paropamiz  becomes  very  much  lower,  and  that  the  mountains  rise  once  mor 
a  great  height  only  near  tbe  Herirud,  under  the  name  of  Bjkhut  mountains. 
absolute  height  of  the  Hombou  pass  which  leads  to  Herat  was  found  by  Lc 
not  to  exceed  3500  feet,  and  its  elevation  above  the  surrounding  region  was  fo 
to  be  only  900  feet.  There  would  be  no  more  obstacles  for  building  a  rail 
along  this  line  than  there  is  in  the  undulating  regions  of  European  Ruasia.  F 
Kusan  on  tbe  Herirud,  Lessar  visiUd  Kborian,  Meshed,  and  Zur-abad,  t 
exploring  tbe  routes  in  the  west  of  Herat.  In  the  same  autumn  he  undert 
an  even  more  interesting  journey  with  ths  view  of  exploring  another  route 
the  Herirud,  leading  through  a  still  lower  pass,  the  Earuan-ashan.  Then,  £ 
Seraks  he  ventured,  with  five  men  only,  to  Merv;  he  stayed  there  for  sev* 
days  as  a  guest  of  the  two  khauF,  and,  crossing  the  Kara-kums,  reached 
Amu-daria  at  Boyun-uzon.  Next  year  he  visited  again  the  Kara-kums,  i 
these  two  journeys  laid  the  foundation  of  a  scientific  exploration  of  this  extren 
interesting  desert. 

Ahhough  all  the  journeys  accomplished  by  P.  M.  Lessar  were,  so  to  say,  n 
reconnoitrings  of  a  region  which  for  such  a  long  time  had  remained  inacceaaiblt 
the  Europeans  in  consequence  of  the  Turkoman  raids,  Lessar  succeeded,  ne^ 
theless,  even  during  his  rapid  journeys,  in  enriching  geographical  literature  v 
a  mass  of  most  valuable  information;  his  trainiog  as  a  railway  engineer,  and 
habit  of  keeping  an  eye  upon  the  configuration,  the  altitudes,  and  the  struct 
of  the  surface  being  of  immense  help  to  him  in  his  rapid  explorations.  At 
same  time  his  reports  were  plways  full  of  extremely  valuable   ethnograj^ 
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obierratioDS.    The  onyeiliog  of  the  TraoBcaspian  deserts  and  oases  to  geography 
will  thus  always  remain  connected  with  the  name  of  Lessar. 

The  reports  on  the  journeys  of  Lessar  were  published  in  the  Izvestia  of  the 
Bossian  Geographical  Society  for  1882-84.  A  translation  of  them  was  given  in 
one  of  the  parliamentary  blue-books. 

P.  K. 


CORRESPONDENCE. 
Temperatures  and  ''Olacial  Boservoirs." 

Isr  his  article  on  '*  Glacial  Reservoirs  and  their  Outbursts,**  in  the  May  number 
of  the  Oeographical  Journal,  M.  Charles  Rabot,  on  p.  545,  quotes  Dr.  Jacob 
Guillarmod  as  having  found  daily  maximums  invariably  above  32^  Fahr.,  and  seen 
the  thermometer  mount  frequently  to  68°  Fahr.,  as  aleo  four  times  to  95°  Fahr. 
while  on  the  Baltoro  glacier.  It  is  not  stated  at  what  altitudes  these  temperatures 
were  observed,  whether  on  or  near  the  comparatively  low  moraioe-covered  portions 
of  the  glacier,  or  at  higher  camps  on  snow  and  ice,  nor  under  what  cooditions  they 
were  taken,  nor  whether  they  were  sun  or  shade  temperatures.  We  may,  perhap?, 
infer  the  last,  sIdcp,  as  my  observations  have  shown,  an  ordinary  thermometer 
would  register  at  that  season  in  that  region  from  120°  to  145°  Fahr.  in  the  sun 
at  midday,  while  the  solar  thermometer  would  show  maxima  of  from  170°  to 
over  200°  Fahr. 

At  high  snow  camps  it  is  usually  difficult  to  find  a  shade  suitable  to  taking 
temperatures  in  the  middle  of  the  day.  The  interior  of  a  tent,  when  the  sun 
shines,  is  Dot  adapted  to  this  purpose,  as  the  temperature  within  it  may  be  20°  or 
more  higher  than  that  of  the  air  outside.  As  large  a  shade  as  possible  should  be 
obtained  by  improvising  an  awning  of  some  thick  material,  which  should  project 
from  the  north  side  of  the  tent,  and  beneath  which  the  largest  available  piece  of 
luggage  should  be  placed  to  rest  the  thermometers  on  to  protect  them  from  the 
radiation  of  cold  from  the  ice  beneath.  This  last  precaution  is  also  advisable  in 
using  the  folar  thermometer. 

The  maxima  quoted  by  Dr.  Guillarmod  differ  somewhat  from  those  observed 
by  me  at  the  same  season  of  the  same  year  (1902),  and  again  in  1903  on  the  Chogo 
Lnngma  glacier,  which  has  practically  similar  weather  conditions  to  tho£e  on  the 
Baltoro. 

Daring  July  and  August  at  our  base  camp  at  14,067  feet  altitude,  surrounded 
on  three  sides  by  glacial  ice  and  snow,  the  highest  shade  maximum  was  66°  Fahr., 
noted  on  two  occasions  only,  the  average  maximum  on  clear  days  beiog  between 
50°  and  60°.  Some  of  the  comparative  sun  aod  shade  maxima  at  this  camp,  taken 
at  1  p.m.,  when  the  sun's  rays  are  usually  hottest,  were — sun  186°,  shade  57° ; 
sun  190°,  shade  60 ;  sun  192°,  shade  59°;  sun  195°,  shade  52°.  At  a  snow  camp 
at  18,811  feet  altitude  at  1  p.m.,  sun  192°,  shade  55°.  At  a  snow  camp  on  middle 
of  glacier  at  altitude  of  17,322  feet,  sun  204°,  shade  56°. 

At  these  altitudes,  where  the  air  is  much  rarefied  and  comparatively  free  from 
moisture,  the  sun  burns  with  greater  power  than  near  sea-level,  where  part  of  its 
heat  is  absorbed  by  the  denser  air  before  reichiog  the  Earth's  surface ;  but  the  heat 
brought  by  its  rays  is  quickly  dissipated  by  more  rapid  radiation,  and  cooled  by 
contact  with  the  great  quantity  of  snow  and  ice,  so  that  shade  teooperatures 
remain  low.  While  the  temperature  of  the  sun's  direct  rays  may  be  almost 
unendurable,  snow  and  ice  may  remain  hard  frozen  in  deep  shadow  near  by. 
Almost  immediately  the  sun  leaves  a  snow  surface  freezing  begins.  Shade  tem- 
perature, even  if  considerably  above  32°,  counts  for  little  as  a  factor  in  converting 
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ice  into  water  od  the  bigber  pirt9  of  a  glacier,  as  opposed  to  the  cold  contained 
in  the  ice  itself.  The  chief  agent  in  this  process  is  the  heat  brought  by  the  direct 
rays  of  the  sdd. 

Even  at  an  altitude  as  low  as  8500  feet  in  the  Shikar  valley,  far  removed  from 
any  glacier,  with  the  Bun-thermometor  registering;  206^,  the  shade  temperature  was 
only  7G°  Fabr.  It  will  be  Eeen  by  the  figures  at  our  base  cimp  that  the  highest 
shade  maxima  do  not  always  ooiocide  with  the  hiphest  snn  mizima,  any  more  than 
j   ;  I  tbey  do  at  lower  altitudes,  varying  undoubtedly  under  similar  meteorological 

conditions. 

In  exploring  the  Biafo  glacier  in  1890,  we  found  only  one  lake  on  it,  a  border 
lake,  about  150  feet  long,  on  the  right  side,  three-qnarters  of  a  mile  above  the  eod 
of  snout.  At  the  upper  part,  where  the  Biafo  broadens  into  Snow  Like,  we 
encountered  one  of  the  surface  sheets  of  water  mentioned,  ankle-deep,  through 
which  we  waded  for  about  3  miles.  Much  more  water  was  met  with  on  the  Biafo 
than  on  the  Ghogo  Lungma,  running  in  stroims,  some  of  them  large,  which  cut 
deep  channels  into  the  ice,  and  finally  plunged  int)  caverns  or  crevasseF,  to  be 
£een  no  more. 

The  Chogo  Lnngma  rises  more  sharply  than  the  Biafo,  and  to  an  altitude  3000 
feet  higher.  Its  upper  third  is  much  moro  arctic  in  character  than  the  Biafo,  aod 
melting  does  not  take  place  to  nearly  the  same  degree.  Its  surfaoe  is  more  broken 
and  fi.-sured,  so  that  there  is  not  the  same  chance  for  streams  to  form.  Besides  a 
large  central  surrace  lake  surrounded  by  picturesque  ice-cliffs,  there  are  a  number 
of  lakes  scattered  over  its  surface  and  along  its  sides  and  beds  of  others  that  have 
been  drained. 

While  camping  on  a  maidan  on  the  left  bank  of  the  glacier,  we  witnessed  the 
process  of  emptying  of  a  lake  of  the  variety  described  as  sub-glacial,  one  side  of 
which  was  cnclosfd  by  a  high  lateral  moraine,  above  which  the  glacier  towered. 
The  lake  was  f(d  by  sub-glacial  streams,  the  ice  above  it  being  much  broken. 

Late  in  the  afternoon,  when  the  lake  became  filled  to  the  uppar  edge  of  the 
moraine,  water  began  to  fiow  over  the  latter  in  two  small  rivulets,  which,  washing 
out  the  finer  particles  of  detritus,  soon  cut  channels  for  themselves  into  its  sub- 
stance. These  channels  gradually  increased  in  width  anl  depth,  until  at  la^t  two 
good-sized  sluices  were  discharging  an  ever-increasing  amount  of  water  from  the 
reservoir  behind,  which  about  midnight  became  emptied,  or,  at  least,  so  far  reduced 
in  volume  that  no  more  water  came  from  it.  The  discharge  was  so  well  graduated 
that  the  natural  streams  below  took  care  of  the  water  without  any  great  increase 
in  volume. 

We  also  had  two  opportunities  to  observe  the  phenomena  of  the  shwas,  in  one 
of  which  (t'ully  described  in  '  In  the  Ice  World  of  Hiii^alaya*)  we  saw  it  burst  out 
from  near  the  end  of  the  snout  of  a  glacier,  and,  following  the  windings  of  a 
mountain  torrent,  pursue  its  devastating  course  downward  for  at  least  a  mile,  till 
it  swept  by  us  like  a  whirlwind.  As  our  route  took  us  down  the  gorge  through 
which  it  passed,  we  were  able  to  study  its  effects. 

Interesting  points  about  a  shwas,  as  we  saw  i^,  are  (1)  that  it  omes  in  one 
compact  body  with  irresistible  force,  sweeping  everything  movable  before  it,  and 
ceases  nearly  as  suddenly  as  ic  appears,  leaving  its  track  torn  but  free  from  notice- 
able deposit  of  mud  or  detritus,  till  its  speed  is  checked  in  the  hvels  below ;  (2) 
its  extraordinary  mobility.  Composed  of  a  vast  mass  of  stones  and  rocks,  some  of 
them  many  feet  in  diameter  and  hundreds  of  tons  in  weight,  held  together  by  semi- 
liquid  mud,  it  follows  the  windings  of  a  torrent  bed  and  turns  corners  with  nearly 
as  much  facility  as  water. 

WiLUAM   HUNTBB  WORKMAN. 

Paris,  May  9, 1905. 
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■EETINOS  OF  THE  ROTAL  OEOGRAPHIGAL  SOGIETT, 
SESSION  1904-1905. 

Ticelfth  Meeting,  May  8,  1905. — Sir  Clements  Markham,  k.c.b., 
President,  in  the  Chair. 

Elbotions.— TTo/^  Amsden,  M.R.C.S.,  L,R.C,P,;  Colonel  H,  0.  Proctor 
Beauchamp,  C,B,  (late  20th  Hussars) ;  Ernest  Lionel  Bent ;  Harold  John  Burkill, 
M.A, ;  Arthur  E.  Farrer;  Frederick  William  Gill ;  Major  Charles  W.  Owynn,  B.E. ; 
Captain  W,  Hayes- Sadler  {Royal  Scots  Fusiliers)  ;  RuHff  Stephen  Holway ;  Lieut. 
Bobeit  Hugh  Houjell  {Ibth  Lancers);  Baron  Erik  Oustaf  Evert  Leijonhu/rud ; 
Adrian  Lumley ;  Wm,  Northrup  McMillan;  H,  F,  T.  Maguire ;  J,  A.  Neale, 
D,C.L.;  Lieut,  T.  M.  Potts, B.KR.  {Comm.  Egyptian  Coastguard  Service);  Thos, 
Cameron  Tanner. 

The  Paper  read  was : — 

*"l'he  Nile  Provinces  and  Wi  stern  Uganda."  By  Litut.-Cjlonel  Delme- 
Badclifife,  m.v.o. 


Thirteenth  Meeting,  May  15,  1905. — Sir  Clements  Markham,  k.c.b., 
President,  in  the  Chair. 

Elections. — Captain  W,  B.  T,  Abbey  (LA,  Asst.-Commr,  Burma  Commission) ; 
Oscar  Henrich  Am ;  Arthur  Henry  Chanter ;  Harry  Coleman ;  John  Braidwood 
Gray  ;  Captain  A.  F.  Fletcher  (llth  Lancers) ;  George  Edu),  Luckmann  Gauntlett ; 
Stanley  Greville  Harding ;  H.  Herbert  Holloway ;  Alexander  Constantine  lonides ; 
Captain  Henry  Baleigh  Knight  (East  Kent  Regiment) ;  Captain  X.  C.  Jackson, 
B.E. ;  John  Tinney  McCutcheon  ;  Ian  Z.  Malcolm,  M.P. ;  Archibald  Rose ;  Charles 
James  Cater  Scott ;  James  Herbert  Smith ;  Charles  J.  Taylor ;  Captain  Benjamin 
Irby  Way  (North  Staffs.  Regt.) ;  John  R.  Williams. 

The  Paper  rtad  was : — 

'*  Exploration  and  Survey  in  Central  Tibet  and  to  the  Sources  of  the  Brahma- 
putra."   By  Major  C.  H.  D.  Kyder,  e.e. 
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AddiUona  to  the  Library. 

By  BDWABD  HBAWOOD,  MJL,  LOfraHan,  B.a.8. 

The  following  abbreviations  of  noons  and  the  adjectives  derived  firom  them  are 
employed  to  indicate  the  source  of  articles  from  other  publications.  Geographical 
names  are  in  each  case  written  in  full : — 


A.  s  Academy,  Academie,  Akademla 
Abh.  s  Abhandlungen. 

Ann.  =  Annals,  Aimales,  Annalen. 

B.  s  Bulletin,  Bollettino,  Boletim. 
Ool.  =  Colonies. 

Com.  =:  Commerce. 

0.  9.  =  Comptes  Bendus. 
B.  =  Erdkunde. 

a.  s  Geography,  G^ographie,  Geografla. 
Ges.  =  Gtoselisohaft. 

1.  =  Institute,  InsUtution. 
Is.  =  Isvestiya. 

J.  =  Journal. 

Jb.  =  Jahrbuoh. 

k.  u.  k.  =  kaiserlich  und  koniglioh. 

M.  s  Mitteilungen. 

No.  VI.- June,  1905.] 


Mag.  s  Magaiine. 

Mem.  (M^m.)  =  Memoirs,  M^noires. 

Met.  (m^t.)  =  Meteorological,  etc. 

P.  =  Proceedings. 

B.  =  Boyal. 

Bev.  (Riv.)  =  Beview,  Bevue,  Bivista. 

S.  =  {Society,  Soci^t^,  Selskab. 

Sc.  =  8cience(B). 

Bitzb.  =  Sitzungsberidht. 

T.  =  Transactions. 

Ts.  =  Tijdschrift,  Tidskrift, 

V.  =  Verein. 

Verb.  =  Verhandlungen. 

W.  =  Wissensohaf  t,  and  compouDdi. 

Z.  =  Zeitsohrift. 

Zap.  =  Zapiski. 
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On  aoooant  of  the  ambiffnity  of  the  words  odavo,  quarto^  etoi,  the  alaa  of  booki  ii 
the  list  below  is  denoted  by  &e  length  and  breadth  of  the  oover  in  inohea  to  the  neaieit 
half-inch.    The  size  of  the  JowmtU  Ib  10  x  6). 

A  Mliction  of  the  worki  in  thii  lift  will  be  noUoed  tlaewhere  im  the  ^  JovneL* 

IITBOPE. 

Albania.  PatHk. 

K.  Akademlo  der  Wissenschaften.  Sobriften  der  Balkankommieaion,  Antiqna- 
rlsche  Abteilung.  III.  Das  Sandschak  Berat  in  Albanien.  Von  C.  Ptitach. 
Wien  :  A.  Holder,  190i.  Size  12)  x  9),  pp.  200.  Map  and  lUuttraHoM, 
Price  1G«. 

Although  his  researches  were  primarily  concerned  with  arobieology,  the  writer  paid 
some  attontion  to  the  general  configuration  of  the  country  traversed,  the  condition  of 
the  people,  and  so  forth.  The  work,  therefore,  is  some  addition  to  our  knowledge  frooi 
these  points  of  view. 

Alps.  0.  Rd.  139  (1904) :  719-721.  Helbronntr. 

Sur  les  triangrnlations  gt^odesiques  compHmentaires  des  hantes  r^g^ions  dee  Alpes 
fran9ai8es.    Note  de  P.  Uelbronner. 
Alps.  C.  Rd.  139  (1904) :  754-756.  TeiBiar. 

Sur  la  structure  g^ncrale  des  Alpes  du  Tyrol  a  Touest  de  la  voie  fcrree  dn  Brenner. 
Note  de  P.  Termier. 
Alps.  a  Rd.  139  (1904):  687-690.  Termiar. 

Sur  la  continuite  des  ph^nom^es  teotoniques  cntre  TOrtler  et  les  Hohe  Taoem. 
Note  de  P.  Termier. 
Austria.         Ahh.  K.K,G.  Ges.  Wien  5  (1903-4)  (No.  2) :  pp.  x.  and  136.  eeyasL 

Die  Seen  des  Karstes.    Erster  Teil :  Morphologisches  material  gesanunelt  yon 
Dr.  A.  Gavazzi.     With  Map$  and  Ultutratiom. 
Anstria.  M.K.K.G.  Ges.  Wien  47  (1904)  :  463-460.  SehalEv 

Neue   Bcobachtungen    zur  Kenntnis   der    alien   Flussterrassen  bei  Wien  Ton 
Dr.  F.  X.  Schaflfer. 
Anstria— Bosnia  and  Herzegovina.  £oiinski 

M.K.K.G,  Ges.  TTiVn  47  (1904)  :  538-558. 
Aus  der  quartaren  Verfraiigenheit  Bosniens  und  der  Herzegovina.  Von  Dr.  Waleiy 
Bitter  von  Lozinski.     With  Plates. 
Austria— Istria.  Riv.  G.  Italiana  12  (1905):  19-29.  GraTisi. 

Distribuzione  della  popolazione  dell'  Istria  secondo  la  costituzione  geologica  del 
Buolo.     Studio  di  G.  Gravisi. 
Austria— Istria.  Globus  86  (1904) :  297-299.  Schneider. 

Die  Entwaldung  Istricns.    Yon  K.  Schneider. 
Belgium  and  Holland.  Baedeker. 

Belgium  and  Holland,  including  the  Grand-Duchy  of  Lnxembonrg.     Handbook 
for  Travellers  by  Karl  Baedeker.     14  th  edition.     Leipzig:  K.Baedeker;  London: 
Dulau  &  Co.,  1905.    Size  6 J  x  4^,  pp.  Ixx.  and  474.    Maps  and  Plans.    Price  6m, 
Presented  by  the  Publishtrs. 
Central  Europe.  Meteorolog.  Z.  21  (1904):  441-452.  Sehreibor. 

Uel)er  die  Beziehungen  zwischen  dem  Nioderschlag  und  der  Wasserfiihrnng  der 
Flusse  in  Mittelouropa.     Von  Dr.  P.  Scbreiber. 
Denmark—Stone  and  Bronze  Ages.  Xtiller. 

M€tn.  8.H.  Antiquaires  Nord  1  (1903) :  60-140. 
Kout(;8  et  licux  habite's  k  I'uge  de  la  pierre  et  k  I'age  du  bronze.     Par  S.  Mfiller. 
Traduit  par  E.  Philipot. 
Europe— Glacial  Epoch.  G.Z.  10  (1004) :  657-665.  Partseh« 

Die  EiHzeit  in  den  Gebirgen  Europas  zwischen  dem  nordischen  und  dem  alpinen 
Eibgebiet.    Von  Prof.  Dr.  J.  Partsch. 
Of.  note  in  the  Journal  for  November  last,  p.  586. 
Tranoe— Pieardy.  PemtngfKiB. 

Albert  Demangeon.    La  Picardie  et  les  regions  voisines,  Artois — Camlw^Bis — 
Beauvaisis.     Paris:  A.  Colin,  1905.    8ize  10  x  6),  pp.  496.    Maps  and  lUustra- 
tions.    Price  12/r.    Presented  by  the  Publisher. 
An  excellent  study  in  regional  geography. 
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TnAOt^Vendee.  Olooiot. 

^tienne  Clouzot.    Lee  Marais  de  la  S^rre  Niortaise  et  da  Lay  da  X«  k  la  fin  da 
XVP  Bifede.    Paria :  H.  Champion,  1904.    Size  10  X  6J,  pp.  284.    Maps,    Pre- 
aenUd  by  the  PMisher. 
Traoea  the  history  of  the  draining  of  the  marshes  to  the  north  of  the  lower  S^vre 
Niortaise,  and  the  yarioos  yicissitudes  to  which  they  have  been  sabject 
.  eermany.  Gldbu$  86  (1904) :  241-245.  Halbiku. 

Die  Tieferlegnng  des  Chiemsees.    £in  Kapitel  aas  der  Wirtschaftsgeographie. 
Yon  Prof.  Dr.  W.  Halbfass.    Diagranu. 
Qermany.  Oldbu$  86  (1904) :  257-259.  Halbikts. 

Der  Frickenh'aoser  See  in  Unterfranken.     Yon  W.  Halbfass.      Wilh  Map  and 
lUugtratioti, 
Oermany.  Sitzh,  K.P.A.  W.  Berlin^  1904  (2) :  1422-1431 .  Eellmaim. 

XJeber  die  relative  Begenarmuth  der  deatschen  Flachkiisten.  Yon  Dr.  G.  Hellmann. 
With  Maps. 
Oermany— Brandenburg.  Baehe. 

Die  Landschaften  der  Pro^inz  Brandenbarg.   Yon  Dr.  Edward  Bache.    (Dentsches 
Land  und  Leben  in   Einzelschilderangen.     Landschaftskunden  and  Stadtege- 
schiohten.  I.  Landschaftskanden.)    Stattgart :  Hobbing  and  Biichle,  1905.    Size 
8J  X  6,  pp.  viii.  and  338.    Map$,  Plates,  etc.     Price  6m.  25p/.     Presented  by  the 
Publishers. 
The  previous  Folames  of  this  excellent  series  have  already  been  noticed  in  the 
Journal  (vol.  23,  p.  505).    The  present  work  is  arranged  on  a  thoroughly  scientific 
basis,  the  region  dealt  with  beiog  divided  ap,  for  description  in  detail,  according  to  its 
physical  oonfigaration. 

Bossia— Ural.  Dnpare  and  Pearce. 

Mem.  8,  Phys.  el  d*Hist.  NaL  Geneve  34  (1905):  383-602. 
Beoherches  g^ologiqaes  et  jp^trographiqnes  sar  TOural  du  Nord  dans  la  Batesskaya 
et  Kizelowskaya-Datcha  (Goavemement  de  Perm),  par  L.  Daparo  et  F.  Pearce. 
Denxi^me  Me'moire.     With  Map  and  Illustrations, 
The  greater  part  of  the  memoir  deals  with  the  rocks  observed,  bat  the  first  two 
•chapters  give  a  general  sketch  of  the  topography,  hydrography,  and  geology  of  the 
Tilai-Kanjakovski-Serebrianski  chain. 

flweden— Anthropogeography.     Tmer  24  (1904) :  281-296.  Btolpe. 

Om  sambandet  mellan  befolknings-fordelning  och  geologiska  bildningar  i  Sverige. 

Af  P.  Stolpe. 
On  the  relation  between  geological  structaie  and  distribution  of  population  in 
Sweden. 

flwitierland.  Frtih  and  Bchrdtsr. 

Beitrage  zur  Geologie  der  Schweiz  herausgegeben  von  der  Geologisohen  Kom- 
mission  der  Schweiz.  Naturforschenden  Gesellschaft,  GeotechniscKe  Serie,  III. 
Lieferung.  Die  Moore  der  Schweiz  mit  beriicksichtigung  der  gesamten  Moor- 
frage  von  Prof.  Dr.  J.  Friih  und  Prof.  Dr.  0.  Schroter.  Bern  :  A.  Francke,  1904. 
Size  12^  X  9^,  pp.  xviii.  and  752.  Maps  and  Illustrations.  Presented  by  the 
Publishers.    [To  be  reviewed.] 

Switsarland.  C.  Rd.  138  (1904) :  936-938.  Dtlebsequo. 

Snr  les  lacs  du  Grimsel  et  du  massif  du  Saint-Gothard.    Note  de  A.  Delebecque. 
Switierland.  Questions  Dipl.  et  Colon.  18  (1904)  :  413-431.  Girardin. 

L'ouverture  du  Simplon  et  les  int^r^ts  fran9ais.    Par  Prof.  P.  Girardin. 
Switierland.       Vierteljahrs.  Naturforsch.  Ges.  Zurich  49  (1904) :  40-63.  Voakole. 

Untersuchung  und  Yermessung  des  in  der  letzten  Buokzugsperiode  verlassenen 

Bodens  des  Hiifi-Gletchers.    Yon  G.  A.  Yoskule.     With  Map  and  Plates. 
flwitierland.  

B^sultats  statistiques  du  Beoensement  F^d^ral  du  1*»  D^cembre,  1900.    Premier 

Yolume.    Berne,  1904.    Size  11  X  9,  pp.  48  and  370.    Maps. 
flwitierland— Jura.  Xaohaotk. 

Petermanns  Jf.,  ErgSnzungsJtefl,  Nr.  160  (1905) :  pp.  148. 

Der  Sohweizer  Jura.    Yersuch   einer   geomorphologischen  Monographie.    Yon 

Dr.  F.  Machacek.     With  Map,  Profiles^  and  Illustrations. 
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Bwitierlaiid— fiimplon.    A  travers  U  Monde  10  (1904) :  269-270.  Oi 

Autonr  da  Simplon.    Par  J.  Orsat.     With  Maps, 

TnrkBj— AlbanU.  B,S,Q.  lialiana  5  (1904) :  689-703.  BazlMU 

Saggio  per  una  Bistemazione  orotettonica  della  regione  albanese.  Del  ienente  ] 
Barbarioh.     WWi  Maps. 

United  Kingdom.      Symons's  Meteordog.  Mag.  89  (1904) :  172-174.  eethia-Ji 

The  Wettest  Spot  in  the  United  Kingdom.    By  J.  R.  Gethin  Jones. 
The  writer  gives  reasons  for  supposing  that  the  maximnm  rainfall  in  the  K 
mountains  is  likely  to  exceed  that  of  the  Stye  or  Soowdon  (of.  Jaumal^  toL 
p.  474). 

United  Kingdom— Derbyshire.  71 

Highways  and  Byways  in  Derbyshire.    By  J.  B.  Firth,  with   lilastratioQa  \ 

Nelly  Erichsen.    London :  Macmillan  &  Co.,  1905.    Size  8  x  5),  pp.  xTiii  ai 

500.    Maps  and  Illustrations.    Price  6«.    Presented  by  the  Pvblitihen. 

Derbyshire  supplies,  perhaps,  as  inspiring  a  thome  for  a  yolume  of  the  kind  as 

part  of  the  British  Isles,  and  tho  author's  treatment  docs  the  subject  full  joi 

While  the  chief  attention  is  avowedly  directed  to  the  literary  and  historical  aaeocial 

of  the  county,  there  aro  at  the  same  time  some  excellent  descriptiona  of  its  nati 

scenery,  both  main  types  of  which  meet  with  equal  appreciation  from  the  author. 

Unitsd  Kingdom— Wales.  Straham  a&d  Cant 

Memoirs  of  the  Geological  Surrey,  England  and  Wales.  Tho  Geology  of  tl 
South  Wales  Coalfield.  Part  vi.  The  Country  around  Bridgend.  Being  a 
Account  of  the  Region  comprised  in  Sheets  261,  262,  of  tiie  map.  By  A.  Strahai 
P.R.S.,  and  T.  C.  Cantrill,  b.so.  London  :  E.  Stanford,  1904.  Size  10  x  6,  pp.  t 
and  120.    Maps  and  Sections.    Price  Is.  6d. 


Asia.  Gobint 

Trois  ans  en  Asie  (de  1855  "k  1858).    Par  le  Comte  A.  de  Gobineau.     Nouyeli 

Edition.    Paris :  E.  Leroux,  1905.     Size  10  x  GJ,  pp.  vi.  and  500. 

Reprint  of  a  work  published  half  a  century  age,  dealing  principally  with  Pen 

to  which  the  author  (best  known  for  his  other  work,  entitled  *  Religions  et  philoaopb 

dans  I'Asie  centrale  *)  went  out  as  French  minister.     There  are  chapters  on  Jidd 

and  Maskat,  which  were  touched  at  en  route. 

Asia— History.  Cordi 

Henri  Cordier.  Aper^u  sur  THistoire  de  TAsio  en  g^n^ral  et  <)e  la  Chine  en 
particulier.  Paris  :  E.  Guilmoto,  [not  dated].  Size  9x6,  pp.  57.  Presented  6y 
the  Author, 

China.  B.8.G.  Italiana  5  (1901)  :  826-849.  Chlmhid 

Pechino  e  la  Cittii  Proibita.    Conferenza  dal  cav.  E.  Chiminelli. 

China.  National  O.  Mag.  15  (1904) :  463-478.  FosU 

China.    By  Hon.  J.  W.  Foster.     With  Maps. 

French  Indo-China— Tonkin.    C.  ltd.  139  (1904) :  1081-1081.  

Prix  Tchihatchef. 
This  award  has  been  given  to  Colonel  Lubanski  for  the  excellent  surveys  inang 

rated  by  him  in  Tongking. 

Palestine— Oalilee.  8ohw6b 

Die  Verkehrawege  und  Ansicdlungen  Galilaas  in   ihrer  AbhSngigkeit  von  den 
natiirlicbcn  Bedinguogen.    You  Dr.  V.  Sch\^obel.    (Separatdruck  aus  der  Z.  Dent. 
PalHstina-Vereins,  Bd.  xxviii.)    Leipzig,  1904.     Size  1)  x  6,  pp.  152.    Map. 
Reviewed  at  p.  316,  ante, 

Pamirs.  O.  Tidslri/t  17  (1903-1904) :  241-258.  OlniiN 

Pamir.  Alaistcppen,  don  aflpb6l08e  S0  Kara  Kul  i  del  0do  0rken-Pamir  og  Ruten 
over  Bjrorgenc  mod  Syd  til  Murgab  fluden.  At'  O.  Olufscn.  Map  and  iilst- 
irations. 

Persia.  Pettrmanns  M.  50  (1904) :  227-235.  Btal 

Die  orographischen  und  grologischen  YcrhdltDisse  des  Karadag  in  Persien.  Yon 
A.  F.  Stahl.     With  Map. 
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Persia.  Xalcolm. 

Five  Tears  in  a  Persian  Town.     By  K.  Malcolm.    London :  John  Murray,  1905. 

Size  8^  X  6,  pp.  xiv.  and  272.    Map  and  lUtutrationB,    Price  10<.  Qd,  net.    Pre- 

ienied  by  the  Puhlither. 
The  town  referred  to  in  the  title  is  Yezd,  in  which  the  writer  has  worked  as  a 
missionary.    The  book  deals  particularly  with  the  circumstances  under  wliich  mis- 
sionaries work  in  Persia,  and  is  noteworthy  for  the  care  which  is  taken  to  bring  out 
the  character  of  the  people  as  influenced  by  external  physical  factors. 

Persian  Golf.  B.R.SG.  Madrid  46  (1904)  :  164-175.  Pedro. 

Estudio  sobre  cl  Golfo  Pdrsico.    Por  Fr.  Pedro  de  la  Madre  do  Dies. 

Philippine  Islands.  Blair  and  Bobertson. 

The  Philippine  Islands,  1499-1898.  Edited  and  annotated  by  E.  H.  Blair  and 
J.  A.  Robertson,  with  historical  introduction  and  additional  notes  by  E.  G. 
Bourne.  Vol.  16, 1609  (pp.  330);  vol.  17,  1609-1616  (pp.  336);  vol.  18, 1617-1620 
(pp.  846);  vol.  19, 1G20-1621  (pp.  320);  vol.  20, 1621-1624  (pp.  306).  Cleveland, 
Ohio :  The  Arthur  H.  Clark  Co.,  1904.    Size  10  x  6J.    Plates, 

Philippine  Islands. 


Jy^uisiana  Purchase  Exposition.  St.  Louis,  1904.  Official  Handbook  of  the 
Philippines  and  Catalogue  of  the  Philippine  Exhibit.  Part  i.  Manila,  1903. 
Size  91  X  6,  pp.  450.     llluBlrations. 

Bnssia—Caucasuff.  Stevens. 

Cultivation  of  Tea  in  the  Caucasus.  Foreign  Office,  Miscellaneous  No.  628,  1905. 
Size  9^  X  6|,  pp.  6.     Price  id. 

Bnssia— Kamchatka.  Sogdanowitsch. 

Petermanns  M.  60  (1904) :  59-68,  96-100, 122-125, 144-148, 170-174, 196-199, 

217-221. 
Geologische  Skizzo  von  Eamtschatka.    Yon  E.  Bogdanowitch.     With  Mapi. 
Snssia— Siberia.  Bogorai. 

The  Jesup  North  Pacific  Expedition.  Memoir  of  the  American  Museum  of  Natural 
History,  New  York.    Vol.  7.  The  Chukchee.     By  W.  Bogoras.    I.  Material  Cul- 
ture.   Leiden  :  E.  J.  Brill,  1904.    Size  14^  x  11},  pp.  276.    Maps  and  lllustra- 
^  iions.     Priee  Sis.  net. 

The  results  of  this  expedition  are  to  bo  published  in  an  extensive  series  of  volumes, 
the  completion  of  which  will  be  a  matter  of  some  time. 

]|usia— Siberia.  PeUrmanns  M.  fiO  (1904) :  222-224.  SibiriAkoff. 

Yon  Beresow  zu  Schiff  zur  Miindung  des  Tas.    Yon  A.  Sibiriako£f. 

Bnssia— Siberia.  Iz.  Imp.  liuss  G.8.  40  (1904) :  31-130.         Dinin-thurkayitoh. 

"Sketch  of  the  Population  in  the  North-Tobolsk  Province.  By  A.  A.  Dinin- 
Garkavitch.    [In  Russian.] 

Geographical  Sketch  of  the  North-Tobolsk  Province.  By  the  same.  [In  Russian.] 
WUh  Map. 

BnuU— Siberia.  Tour  du  Monde  10  (1904) :  313-372.  Stadling. 

A  travers  la  Sib^rie  k  la  recherche  d'Andr^e.    Par  J.  Stadling.    Traduit  et  r^um^ 

par  M.  de  Broche  des  Combes.     With  Map  and  Illustrations. 
Mr.  Stadling  brought  out  an  account  of  his  journey  in  English  in  1904  (Journal^ 
vol.  17,  p.  674). 

Buiia- Siberia.  Smithsonian  Bep.,  1903  (1904) :  611-625.  Hers. 

Frozen  Mammoth  in  Siberia.    By  O.  F.  Herz.    Illustrations. 

Extracts  translated  from  the  report  (in  Russian)  published  in  the  BulUtin  of  the  St. 
Petersburg  Academy  for  1902. 

Bnisia— Siberia.  Helster. 

Explorations  g^ologiques  dans  Ics  regions  aurift^rcs  de  la  Sib<^rie.  Carte  g^logique 
de  la  region  aurifere  d'l^nissdi.  Description  do  la  feuille  K-7,  A.  Meister  (pp. 
viii.  and  62) ;  Ditto,  K-8  (pp.  90) ;  Ditto,  L-6  (pp.  36) ;  Ditto,  L-8  (pp.  70);  Ditto, 
lr9  (pp.  48).    [In  Russian.]    St  Petersburg,  1903-1904.     Size  10  x  6J. 

Bntdan  Central  Asia.        Iz.  Imp.  liuss.  G.S.  40  (1904) :  1-30.  KoriUikj. 

Journey  in  the  Peter  the  Groat  Range  in  the  Summer  of  1903.  By  V.  F.  Novitsky, 
£In  Buesian.] 
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liftBL  Oftitir. 

Tbf  Kingdom  of  8iam.  MinUtry  of  Agrieoltiire,  Louinana  Purchase  Ezpoaiiioa, 
8t.  bniis,  U.8  A.,  190 L  Siamese  Section.  Edited  by  A.  CeoU  Carter,  m.a.  New 
York  and  London :  G.  P.  Putnam's  Sons,  19(H.  Size  7i  X  5,  pp.  xii  and  280. 
lUutlration*. 

Tnrksj—AsU  Minor.  Aiien  Z  (190i) :  148-151.  Simmsrsbaeh. 

Dan  St<'inkolil(rnl>cckon  von  Heraoleain  Kleinasien.    Yoii  B.  SlmmersbcMsh. 

Ttirksy-AsU  Minor.    Z.  Oes.  Erdk.  Berlin  (1904) :  407-425, 498-521.  Janks. 

Dio  Krgobniiso  einor  historisch-geographiscben  Stndienreise  in  Klein-Asien  im 
Jttlir  11K)2.     Von  A.  Janke.     WUh  Map9  and  Plates. 

Tnrksy— AsU  Minor.      A  travers  le  Monde  10  (1904) :  385-388.  Axmagnas. 

Uno  Asceniiion  au  mont  Olympe  de  Bithynie.    Pur  J.  Armagnac.    IUuairaiion». 

Tnrkey— Mesopotamia.  J«t0n  4  (1904) :  6-9.  l^odtaann. 

Dio  Knrden  iu  Nord-McsopotamieD.    Yon  Dr.  M.  Wiedemann. 
Tarkey-Pslsstine.  B.  American  G.S,  86  (1904):  577-589.  Cady. 

Tbo  Hiaiorical  and  Physical  Geograpby  of  the  Dead  Sea  Region.     By  the  Ber. 

P.  Ca^ly. 

Turksy— Palestine.  Geolog.  Mag.  1  (1904):  575-582.  Bonn^y. 

Thu  Kiahon  and  Jordan  Valleys.     By  Prof.  T.  G.  Bonney,  D.so.,  etc.    With  Map. 
Noticed  in  the  Montbly  Record  for  April  (p.  454). 

Turkey— Falsstino.  Maealister  and  Mastennam. 

ralfitiM  Exploration  Fund,  Q.  Statement  (1904):  150-160;  (1905):  48-«i. 
(>c(MiBioniil  PamTs  on  the  Modem  Inhabitants  of  Palestine.  By  B.  A.  S.  Maealister 
und  K.  W.  C).  MtMtorman. 

AlBIOA. 

Alf  sria.  C.  Rd,  140  (1905) :  155-157.  SaTonin. 

Mnquisso  on>g^n{quo  des  Chalnons  de  TAtlas  au  nord-oaest  da  Chott  el  Hodna. 
Nolo  do  —  SuTornin. 

Alfforia    Oran.  A  travers  U  Monde  10  (1904) :  417-420.  Kyriea. 

Ix«  INirt  d*()mn.  Sim  DeVcloppement  rapide  et  son  brilliant  Avenir.  Ptf  P.  de 
MyrioH.    lUnstratioM, 

Aiorss.  Archir,  Aforee  18  (1904) :  53-60.  CkaTOi. 

Krii|>otWHi  submarines  nos  Azores  e  a  qnebra  de  algnns  dos  cabos  tel^;Taphioo8 
lau<^nidus  mm  manxs  do  mesmo  archipelago.    F.  A.  Chaves. 

Asoroo.  Archiv,  Afores  18  (1904) :  61-70.  GhftfW. 

Os  .\<,x)n>s  nam  atlns  manoscrito  feitu  em  Veneza  no  secalo  XV.    F.  A.  ChaTea. 

With  /ictimi7«  Aftipf. 

Thtt  nuinuM^ript  iUIas  roferrod  to  is  now  in  the  Egerton  collection  in  the  British 
Museum  (^No.  7%tX  *A\d  includes  charts  by  Yarioos  draughtsmen. 
Oapo  Colony.  8«dtn. 

i'ii|HM^f  («oih1  Hope.    Report  by  the  Director  of  Irrigation  on  his  Tear  throogh 

the  Ni>rth-Wostt«rn  Districts,    jane^aly,  1904.    Gape  Town,  1904.    Sine  13  x  ^, 

p|v  28.    Maps  and  Plans, 
Oontral  Aflrioa-Lakt  XItu.     Globus  86  (1904) :  209-1 14,  245-249. 

Kiu  Marsi'h  am  i>stufer  des  Kiwu.    Von  Dr.  R.  KandL    lUmdratiams. 

Comoro  Islands.  Btr.  Maritime  168  0904):  5-1& 

Notes  sur  U>s  CV^mores.    Par  —  Gloaguen. 
Confo  8Uto  -KatangA.      .VonmNtfnl  G.  81  (1904) :  553-559. 

Au  KAtungti.     With  Map, 
A  skvtoh  of  th<>  o|H'rations  of  the  Katanga  Company. 

xgypt 

Fayix^m  FUut  Implements,     By  H.  W.  Seton-Karr.    Site  11  X  7|,  ppt  42. 
tiMli\k*M.     Vrttfutfti  hf  the  Author, 
Sm  note  in  tho  Monthly  IUci>ni  fior  April  (p.  457). 
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Zgypt.  Geolog.  Mag.  2  (1905) :  58-^2.  Barron. 

On  the  Age  of  the  Gebel  Ahmar  Sands  and  Sandstone,  the  Petrified  Forest,  and 

the  Associated  Lavas  between  Cairo  and  Suez.    By  T.  Barron. 
Egypt— fiinai.  B.8.  Khidiv.  G.  6  (1904):  243-280.  Olifton. 

Une  excursion  an  Sinai.    Par  C.  Clifton. 

French  Chad  Territories.  Fonmean. 

Benseign.  Colan.,  ComiUVAfrique  Franfaise  (1904):  121-125, 145-152. 

Denx  annces  dans  la  region  du  Tchad.    Par  A.  Foomean.     With  Map, 
French  Congo.  C.  Bd.  140  (1905) :  160-162.  Courtet. 

Observations  g^logiqaes  recoeillies  par  la  mission  Chari— Lac  Tchad.    Note  de 

H.  Courtet. 

e«rman  East  Africa.    Z,  Ge$.  Erdk.  Berlin  (1904) :  627-650,  692-718.  Uhlig. 

Torn  ELilimandscharo  znm  Meru.    Yorl&uflge  Mitteilungen  uber  eine  Forschnngs- 

reise.    Yon  Prof.  Dr.  C.  Uhlig.     With  Map  and  lUustrations, 
See  note  in  the  Monthly  Record  for  February  (p.  213). 
Kamemn— Climate.         Meteardloy.  Z.  21  (1904) :  537-547.    Flehn,  Enttor,  and  Hann. 

Das  Elima  yon  Eamerun.    Beschreibung  desselben  nach  Dr.  Plehn,  und  Haupt- 

mann  Uutter.    Klimatabellen  von  J.  Hann. 

Higeria.  Lngard. 

Northern  Nigeria.    Report  for  1903.     Colonial  Reports,  Annual  No.   437,  1904. 

Size  9J  X  6,  pp.  42.    Diagram.    Price  id. 
Orange  River  Colony.     T.  Geolog.  8.  South  Africa  7  (1904) :  115-116.  Molengraafll 

The  Vrcdefort  Mountain-land.    By  G.  A,  F.  Molengraaflf. 

Portngnese  East  Africa.    B.8.  NeucJiatdoiBe  0. 15  (1904) :  5-31.  Berthond. 

Deux  probl^mes  hydrographiqucs  du  Pays  de  Gaza.    Par  H.  Berthoud.     With 

Map. 
Portuguese  East  Africa.    B.8.  Neuchatehiee  O.  16  (1904) :  81-83.  Orandjcan. 

Qaelques  notes  sur  la  zone  qui  s^^tend  entre  le  Bus  Nkomati  et  la  mer  (Province 

de  Louren9o  Marques).     Par  A.  Grandjean.    Map. 

Sahara.  La  O.,  B.S.G.  Paris  10  (1904) :  1-18,  85-102.  Ganticr. 

Le  Mouidir-Ahnet.  Eesai  de  geographic  physique  d'aprcs  des  observations  faites 
an  cours  du  raid  e£fectu^  par  le  commandsjit  Laperrino  (priutemps  1903).  Par  E. 
F.  Gautier.    Ifap. 

Sahara.  Benseign.  Col  Com.  Afrique  Franf.  (1904) :  205-213,  243-251.        Voinot. 

A  travors  le  Mouydir,  Rapport  de  tournee  du  lieutenant  Voinot.  Avril  h  Aodt, 
1903.    Map  and  illuutratione. 

Sudan.  C.  Bd.  139  (1904):  1186-1190.  Lapparent. 

Sur  de  nouvellcs  trouvailles  g^logiques  au  Soudan.    Note  de  A.  de  Lapparent. 
Sudan.  Ward. 

Our  Sudan,  its  Pyramids  and  Progress.     By  John  Ward.    London :  John  Murray, 

1905.      Size  10^  x  8,  pp.  xxiv.  and  362.     Map  and  Jllustratione.     Price  2U.  net. 

Presented  by  the  Publisher. 
Somewhat  miscellaneous  jottings,  in  which  notes  on  the  archaeology  and  recent 
history  of  the  Nilotic  Sudan  are  brought  together  without  much  system.     There  are 
a  large  number  of  illustrations  of  people,  places,  and  incidents  taken  from  various 
sources,  but  many  are  decidedly  second-rate. 

TransvaaL  Hatoh  and  Corstorphine. 

The  Geology  of  the  Bezuidenhout  Valley  and  the  District  East  of  Johannesburg. 

By  F.  H.  Hatch  and  G.  S.  Corstorphine.    (From  T.  Geol.  8.  8outh  Africa,  vol.  6, 

Part  ii.,  1904.)     Size  9J  X  7J,  pp.  97-109.    Sections  and  Illustrations.    Presented 

by  tite  Authors. 
.TripoU-^Ohat.  Lippert 

M.  Seminars  Orient.  Sprachen  7  (1904)  (Afrikan.  Studien) :  86-93. 

Zur  Eroberung  der  Stadt  Ghat  durch  die  Tiirken.    Yon  J.  Lippert 
Jripoli—Tradt.  Medana. 

11  Vilayet  di    Tripoli  di    Barberia  nell*   anno  1902.     Relaziono  del  cav.  A. 

Medana.    (B.  Ministero  Affari  Esteri.    Nov.  1904.)    Roma,  1904.    Size  9  X  6}, 

pp.  154. 
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Tristan  da  Canha.  — — 

Tristan  da  CuDba.  Further  Correspondenoe  relating^  to. the  Island  of  Tristan 
da  Cunha.  (In  continuation  of  [C.  8357]  February,  1897.)  London:  "Eyre  St 
Spottiswoodc,  1903.    Size  13  X  8^,  pp.  iv.  and  20.     Chart.    Price  4<i. 

Tristan  da  Canha.    South  Africa  68  (1904) :  940 ;  64  (1904) :  41-42.  ^— 

The  Island  of  Tristan  d'Acunha.     With  Uluttrations. 
Tunis— Kerkenna  Islands.  La  0.,  B.8.G.  Paris  10  (1904) :  201-222.  ATlrnnand^Mmrtii. 

Lea  lies  Kerkenna.    Essai  de  Colonisation  agricolo.    Par  A.  Aliemand^Martin . 

With  Map§  and  IlluBtrations. 

Ugands.  Climate  5  (1904):  114-119.  Oodk. 

The  Climate  of  Ugranda.  With  a  few  notes  upon  its  commoner  diseasea.  Bj 
J.  H.  Cook.     With  Map  and  Illustrations, 

Uganda.  Church  Miss.  Intelligencer  55  (1904)  :  815-820.    Xitehin^  and  LUqr^ 

The  Acholi  Country.     By  the  Bev.  A,  L.  Kitching  and  A.  B.  Lloyd.      WUk 
lUtutration. 
The  Acholi  are  one  of  the  less-known  tribes  on  the  upper  Kile. 

West  Afrioa.  LeaflKBt. 

Commandant  Lenfant.  La  (i:rande  route  du  Tchad.  Mission  do  la  Soci^t^  de 
Gcographio.  Pre'face  par  M.  Lo  Myre  de  Vilers.  Introduction  de  Mdurice 
Albert.  Paris :  Hachette  et  Cie.,  1905  [1904].  Size  10  X  6J,  pp.  xvi.  and  288. 
Map  and  Uluntrations.  Price  12  /r.  Presented  by  the  Publiehers.  [To  be 
reviewed.] 

West  Africa.  K.A.  W.  Amsterdam,  P.  See.  Sei.  6  (1904) :  426-440.  Sandara. 

Contributions  to  the  determination  of  geographical  positions  on  the  West  CToast  of 
Africa  (II.).     By  C.  Sanders.    I.  Determination  of  the  longitude  of  Chiloango 
made  in  the  years  1901  and  1902.    II.  Determination  of  the  geographical  position 
of  Mayili. 
After  elaborate  corrections,  the  result  arrived  at  for  the  harbour  light  at  Chiloango 

is  -48m.  321s.  ±l8. 

West  Africa.  Deutsch.  Kolonialblatt  15  (1904) :  580-581.  

GrenzfestsetzuDg  zwischen  dcm  deutschen  Schutzgebict  Togo  und  den  Northern 
Territories  der  englischen  GoldkUsten-Kolonie  vom  Sohnittpunkt  des  Daka- 
flusses  mit  dem  9.  Grad  nordl.  Br.  nordwiirts  bis  zur  SUdgreuze  des  franzosiaohen 
Sudan. 

West  Africa— Hallways.  — 

We&t  Africa.  Papers  relating  to  the  O>nstruction  of  Bail  ways  in  Sierra  Loone, 
Lagos,  and  the  Gold  Coast.  London  :  Eyro  &  Si)ottiswoode,  1904.  Size  IS  x  8J, 
pp.  40.    Maps  and  Diagrams,    Price  2s. 

West  Africa— Enbber.  


Beports  on  Bubber  in   tho  Gold  Coast  and  Sierra  Leone.      C!olonial   Reporta, 
Miscellaneous,  No.  28,  1904.    Size  10  x  6},  pp.  20.    Illustration,    Price  Hd, 

NOBTE  AMEBICA. 

Alaska.  Abstract  P.  Linnean  S.  Netc  York  (1903-1904) :  15-39.  Figginf . 

Field  Notes  on  tho  Birds  and  Mammals  of  the  Cook's  Inlet  Begion  of  Alaaka.   Bj 

J.  D.  Figgins.    Illustrations. 
Includes  some  notes  on  the  country  traversed  by  the  writer. 
Canada— Labrador.    Period.  Accounts  Moravian  Missions  5  (1904) :  608-622. 


Labrador.    Extracts  from  the  Station  Diaries,  July  1, 1903— July  1, 1904.     WUh 
Illustrations. 
Mexico.  M.K.K.G.  Ges.  Wien  47  (1904) :  421-462.  Ckhmit. 

Mein  erster  Ausflug  in  die  mexikanische  Tierra  caliente.  Erinnerungcn  ana  dem 
Jahre  1865.     Yon  Dr.  E.  Schmit  Bitter  yon  Tavera. 

Horth  America.  Chittenden  and  BiehaidNB. 

Life,  Letters,  and  Travels  of  Father  Pierre-Jean  de  Smet,  8.J.,  1801-1873. 
Missionary  Labours  and  Adventures  among  the  Wild  Tribes  of  the  North  Amerioan 
Indians,  embracing  minute  description  of  their  Manners,  Customs,  Gamea,  Modoa 
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.  of  Warfare  and  Torture,  Legends,  Tradition,  etc.,  all  from  Personal  Observations 
made  during  many  thousand  miles  of  Travel,  with  Sketches  of  the  Country  from 
St.  Louis  to  Puget  sound  and  the  Altrabasca.  Edited  from  the  original  un- 
published manuscript  Journals  and  Letter  Books  and  from  his  Printed  Works, 
with  Historical,  Geographical,  Ethnological,  and  other  Notes;  also  a  Life  of  Father 
Do  Smet.  By  H.  M.  Chittenden  and  A.  T.  Richardson.  Four  Volumes.  New 
York:  F.  P.  Harper,  1905.  Size  10  x  6), pp.  xiv.  and  1624.  Maps  and  lUui- 
trations.    Friee  63«.  neL 

ITnited  States— Black  Hills.  Irving,  Emmons,  and  Jaggar. 

U.  8.  Oedog,  8urv.,  Profeu.  Paper,  No.  26  (1904) ;  pp.  222. 
Economic  Resources  of  the  Northern  Black  Hills.    By  J.  D.  Irving,  with  contri- 
butions by  S.  F.  Emmons  and  T.  A.  Jaggar,  juu.     With  Maps  and  Plates. 

The  resource  8  dealt  with   are  entirely  mineral.    The  first  part  gives  a  general 
sketch  of  the  geology  of  the  district. 

United  States^Califomia.    /.  Geology  12  (1904) :  579-588.  OUbert. 

Systematic  Asymetry  of  Crest  Lines  in  the  High  Sierra  of  California.  By  G.  K. 
Gilbert.     With  lUustrations, 

United  States— California.    Sierra  Club  B.  5  (1905) :  229-237.  le  Conte. 

The  Evolution  Group  of  Peaks.    By  J.  N.  Le  Conte.    With  Map  and  Illustrations, 

United  States— Colorado.      Appalaoltia  10  (1904) :  392-404.  Davis. 

Glacial  Erosion  in  the  Sawatch  Range,  Colorado.    By  Prof.  W.  M.  Davis. 
Noticed  in  tho  Monthly  Record  for  March  (p.  328). 

United  States— Sarly  Travels.  Thwaites. 

Early  Western  Travels,  1748-1846.  Edited  .  .  .  by  R.  G.  Thwaites,  ll.d.  Vol.  vi., 
Brackenridge*8  Journal  up  the  Missouri,  1811 ;  Franchere's  Voyage  to  North- west 
Coast,  1811-1814  (pp.  410);  vol.  vii,  Ross's  Adventures  of  thu  First  Settlers  on 
the  Oregon  or  Columbia  River,  1810-1813  (pp.  332);  vol.  viii.,  Buttrick's  Voyages, 
1812-1819;  Evans's  Pedestrious  Tour,  1818  (pp.  364);  Vol.  ix.,  Flint's  Letters 
from  America,  1818-1820  (pp.  334);  vol.  x.,  Hulmo's  Journal,  1818-19;  Flower's 
Letters  from  Lexington  and  the  Illinois,  1819 ;  Flower's  Letters  from  the  Illinois, 
1820-21;    Woods's  Two  Years'  Reuidence,  1820-21  (pp.  358);    vol.  xi..  Part  i. 

(1819)  of  Faux's  Memorable  Days  in  America,  1819-20  (pp.  306);  vol.  xii..  Part  ii. 

(1820)  of  the  same;  Wtlby's  Visit  to  North  America,  1819-20.  Cleveland,  Ohio: 
The  Arthur  H.  Clark  Co.,  1904-5.     Size  9}  X  6}.    Maps  and  Plates. 

United  States— Geological  Survey.    National  0.  Mag.  16  (1904) :  365-366.  

What  the  U.S.  Geological  Survey  has  done  in  Twenty-five  years. 

United  States— Immigration.    Popular  Sci.  MoniMy  W  (I90i) :  166-175.  Ward. 

The  Agricultural  Distribution  of  Immigrants.    By  R.  De  C.  Ward. 

United  States— Indiana.  Dryer. 

Studies  in  Indiana  Geography.    Edited  by  Prof.  C.  R.  Dryer.    First  Series.    Re- 
vised Edition.    Terro  Haute,  Ind. :  the  Inland  Publishing  Co.,  1905.    Size  11x8, 
pp.  114.    Maps.    Presented  by  the  Author. 
An  excellent  series  of  studies  in  local  geography,  intended  as  a  step  towards  supply- 
ing the  need,  lately  emphasized  by  Prof.  W.  M.  Davis,  of  a  better  knowledge,  on  the 
part  of  teachers,  of  the  geography  of  their  own  country'. 

United  States— Xaryland.  Steiner. 

Descriptions  of  Maryland.    By  B.  C.  Steiner.  (Johns  Hopkins  University  Studies. 

Series  xxii.,  Nos.  11-12.)    Baltimore  ;  1904.    Size  9J  X  6^,  pp.  94. 
Opens  with  a  historical  sketch,  the  latter,  and  larger,  part  of  the  work  consisting 
of  a  bibliography. 

United  States— Meteorology.     Monthly  Weather  Rev.  32  (1904)  :  358-3C3.        Esnilik. 
The  Annual  and  Geographical  Distribution  of  Cyclones  of  high  velocity  (over 
500  miles  in  twelve  hours)  in  the  United  States,  1893-1902.     By  Dr.  S.  Hanzlik. 
Diagrams. 

United  States — Montana  and  Idaho.  Lindgren. 

U.S.  Qeolofj.  Survey,  Profess.  Paper  No.  27  (1904^  ;  pp.  124. 
A  Gecdogical  Reconnaissance  across  the  Bitter-root  Range  and  Clearwater  Moan- 
tains  in  Montana  and  Idaho.    By  W.  Lindgren.     With  Maps  and  Plates. 
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TJnitad  Itotat— New  York.  1^. 

Hangiop  Valleys  in  the  Finprer  Lake  Region  of  Central  New  York.     By  R.  8. 

Tarr.    [From  the  Amerioan  Otoloffitt,  vol.  23,  May,  1904,  pp.  271-291.]     Siie  9i 

X  G}.    Map  and  FlaU$.    Premdod  by  the  AtOhor. 
Noticed  io  the  Monthly  Beoord  (February  number,  p.  215). 
United  Statei— PenMylvania.    /.  Geotoyy  12  (1904) :  473-484.  ItiML 

Physiographio  Studies  in  Southern  PonnsylTania.    By  O.  W.  Stoae.      WUh  Map 

and  lUuttraiions. 
United  Itatet— Survey.    B.  Amerioan  Q£.  86  (1904) :  676-679.  

Work  on  the  U.S.  Topographic  Atlas. 
United  States— Utah.      National  0.  Mag,  15  (1904) :  867-869.  

Ck)los6al  Natural  Bridges  of  Utah.     Wiih  lUuttratione, 

OBHTRAL  AID  SOUTH  AXSBIOA. 

Bolivia — Census.  • 

Genso  de  la  Poblacidn  de  Bolivia.   Septiembre  1^  de  1900.    Tonx>  iL    La  Pas,  1904. 

Size  14  X  9J,  pp.  Ixxxiv.,  48,  and  144.    Diagrami. 
BraiU.  ExpoH  26  (1904) :  473-475,  488-489,  501-503.  

Die  Eolonisation  in  Siidbrasilien.    (Originalbericht  aus  Pelotas.) 
BnudL  ai6bu$  86  (1904) :  289-296,  309-315.  Mecrwwtk 

Eine  zoologische  Forschungsreise  nach  dem  Bio  Acari  im  Btaate  Par6  (Braailien). 

Von  H.  Meerwarth.     With  Map  and  lUwtratioTu. 

Dutch  Guiana.     Tijd$.  K.  Ned,  Aard.  Oenoots.  Amsterdam  22  (1905)  :  194-197.    

Tapanahoni-expeditie. 
Butch  Ouiana.  H«rdenehtek 

Tfjde.  K,  Ned.  Aard.  Oenoots.  Amsterdam  22  (1905) :  1-174. 

Yerslag  van  de  Gonini-expeditie.     Door  A.  F.  Herderschee.     With  Map  amd 

lUusiratione. 

French  Guiana.  A  travers  le  Monde  11  (1905) :  13-15.  I>a7dier. 

Montjoly.  Oration  d'nn  Centre  de  Colonisation  martiniquaise  k  la  Gayane.  Par 
J.  Deydier.    Uluttrations. 

Jamaica.  Ford  and  Tinlay. 

The  Handbook  of  Jamaica  for  1905.  Compiled  by  J.  C.  Ford  and  A.  A.  C.  Finlay. 
London :  K.  Stanford,  1905.  Size  8}  X  6J,  pp.  viii.  554,  and  x.  Map,  PHee 
Is.  6c/.     PresenUd  by  the  PuUieher. 

AUSTRALASIA  ARB   PACIFIC  ISLARBS. 

Fiji  Islandi— Folk  Tales.  Fison. 

Tales  from  Old  Fiji.     By  Lorimer  Fison.     l>ondon :  A.  Moring,   1904.     Size 
10  X  6i,  pp.  xlv.  and  175.    Map  and  Plates.    Price  Is.  6d.  net.    Presenied  by  the 
Publisher. 
See  review  in  the  April  number  (p.  451). 

New  Guinea— Butch.  

Tijds.  K.  Ned.  Aard.  Oenoots.  Amsterdam  22  (1905):  189-194. 
Aanteekeningen  omtrent  de  afdeeling  West-Nicuw-Gainca,  ontleend  aan  offioieele 
verslagen.     With  Maps. 

New  South  Wales.     Records  Oeol.  Surv.  New  South  Wales  7  (1904) :  281-300.    Andrtwi. 
The  Geology  of  the  New  England  Plateau,  with  special  reference  to  the  Granites 
of  Northern  New  England.     Part  i.  Physiography.     By  E.  C.  Andrews.     With 
Plates. 

Pacific  Ocean.  National  G.  Mag.  15  (1904) :  478-489.  Hague. 

A  Doubtful  Island  of  the  Pacific.     By  J.  D.  Hap:ue.     With  Maps  and  lUustraUan. 
Noticed  in  tlie  Monthly  Beoord  for  March  (p.  331). 

POLAB  REGIONS. 

Antarctic.  Bavii. 

A  Letter  from  the  Antarctic.    By  Captain  J.  E.  Davis.    London :  W.  Clowes  & 
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Sons,  1901.  Size  8)  x  5),  pp.  38.  Portrait  and  lUuUratiofu.  Pretenied  hy 
P.  L.  H.  DatfisM,  Etq. 

The  writer  was  second  master  of  the  Enbu9  in  Bir  James  Ross's  expedition,  and  this 
letter,  dated  April  11, 1842,  gives  a  yiyid  description  of  the  voyage. 

Antarotie.  Hiv,  G.  Italiana  12  (1905) :  44-45.  Mnsoni. 

"  Terra  di  Ross  "  o  "  Terra  di  Re  Edoardo  YII.  ?  "    F.  Musoni. 
Urges  priority  for  the  name  Rossland. 
Antarotio— Scottish  Expedition.    ScoUuk  Q.  Mag,  21  (1905) :  24-37.    Pirie  and  Brown. 

The  Scottish  National  Antarctic  Expedition.    Second  Antarctic  Voyage  of  the 

Scotia,    By  J.  H.  Harvey  Pirie  and  R.  N.  Rudmose  Brown.    WOh  Map,  Portrait, 

and  lUu9tration$, 

XATEBXAXIOAL  ftSOOSAPET. 

Cartography— Xethods.    M.K.K.G.  Oes,  Wien  47  (1904):  280-325,  365-420.     Ptneker. 
Neue  Beitrage  zar  Systematik  der  Geotechnologie.     Ein  Rundblick  fiber  die 
Reliefs  und  Wandkarten  der  Wiener  Aossteilong  neuerer  Lehr-  und  Anschaaungs- 
mittel  (1903).    Von  Dr.  K.  Peucker. 

Compass.  Riv,  O,  Italiana  11  (1904) :  433>452.  Bertelli. 

Sopra  nn  nuovo  snpposto  primo  inventore  della  bossola  nautica.    Memoria  del 
Padre  T.  BertellL 
Cf.  note  in  Monthly  Record  for  March  (p.  334). 

Geodesy.  Science  21  (1905) :  46-50.  Tittmann. 

The  Present  State  of  Geodesy.    By  O.  H.  Tittmann. 

Geophysics.  C.  Bd.  140  (1905) :  192-198.  Loswy  and  Pnisonz. 

^tude  des  photographies  lunaires.    Considerations  sur  la  mnrche  de  la  solidifica- 
tion dans  Tint^riear  d'une  plan^te.    Note  de  MM.  Loewy  et  Paisenx. 
The  authors*  observations  have  an  important  bearing  on  the  past  history  of  the  globe. 

Nautical  Almanae.  ■ 

The  Nautical  Almanac  and  Astronomical  Ephemeris  for  the  year  1908.  Edin- 
burgh, [1905].  Size  9 J  x  6,  pp.  xiv.,  602,  and  42.  Diagrame.  Price  2».  6d. 
(Also  part  i.  separately.    Price  U,) 

PHT8ICAL  AID  BIOLOGICAL  GSOGBAPHT. 

Geology.  Branner. 

Syllabus  of  a  Course  of  Lectures  on  Elementary  Geology.  By  J.  C.  Brnnner,  ph.d. 
Second  Edition.  Stanford  University,  1902.  Size  9J  x  6,  pp.  370.  lUustration9. 
Presented  by  the  Author, 

Geology.  C,  Bd,  189  (1904) :  714-716.  Sneis. 

Sur  la  nature  des  charriages.    Note  de  E.  Suess. 
Geomorphology.  Costa. 

Ensaioe  de  Paleogeographia,  Evolu9fto  geographica  das  f6rmas  actuaes.    Por  A.  A. 

d'Oiiveira  Machado  e  Costa.    Lisboa,  1904.     Size   10^  x  6^,  pp.   152.     Maps. 

Presented  hy  the  Author, 

GUeial  Erosion.  /.  Geology  12  (1904) :  569-578.  Johnson. 

The  Profile  of  Maturity  in  Alpine  Glacial  Erosion.    By  W.  D.  Johnson. 

AKTHROPOOSOGBAFHT  AKD  HISTORICAL  GEOGRAPHT. 

Anthropcgeography.  Kirohhoff. 

Mensch  und  Erde.    Skizzen  von  den  Wechselbeziehungen  zwischen  beidcn.    Von 
Alfred  Kirchhoff.    Zweite  Auflage.    Leipzig :  B.  G.  Teubner,  1905.     Size  7|  x  5, 
pp.  128.    Price  Im.    Presented  hy  the  Author, 
A  series  of  striking  sketches  illustrating  the  mutual  relations  between  man  and  his 

environment.     The  first  edition  appeared  in  1901. 

Anthropology.  Riv,  G,  Italiana  11  (1904):  462-472.  Biasntti. 

Problemi  vccchi  e  idee  nuove :  la  classificazione  delle  lazze  umane.   R.  Biasntti. 
Historieal.  Deileliien. 

Die  geographischen  BUeher  (II.  242 — VL  Scliluss)  der  Naturalis  Historia  des 
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C.  PHdIub  Seonndas  mlt  vollBt&ndigem  kritiscben  Apparat  herausgegeben  Ton  D. 
Detlefgen.  (Quellon  und  For8chuT>geo  zar  alten  Gt-Bohichte  und  Geognphie. 
Heraofgog^beu  yon  W.  Sieglin.  Heft  9.)  Berlin :  Weidmannsche  Buchhandlang, 
1904.    Size  10^  x  6),  pp.  zviiL  and  282. 

BIOOBAPHT. 

BaUivi£n.  B.8.G.  La  Paz  5  (1904) :  212-222.  Piiffli. 

SeSor  Manuel  Vicente  Ballividn.    Por  C.  F.  Pinilla. 
Blanford.  Oeolog.  Mag.  2  (1905)  :  1-15.  

Eminent  Living  Geologists :  W.  T.  Blanford,  c.le.,  etc.     With  Portrait. 

eSKBBAL. 

Oeograpby.  LMpttgiaL 

G.  LespaRnol.    L* Evolution  de  la  Terre  et  de  THomme.    Paris :  C.  Delagrave, 

[not  dated].    Size  8  X  5^,  pp.  yi.  and  720.    Mapi  and  lUuUratioM.     Prioe  5  /r. 

Pruetited  by  the  PtMUher, 

A  comprebensive  outline  of  tbe  wbole  field  of  geograpby,  keeping  in  Tiew  the 
modern  conception  of  tbo  subject  as  a  synthetic  science.  The  numeroua  illnstratioiii 
are  well  chosen. 

World.  Koncrieff. 

The  World  of  To-day.    A  Survey  of  tbe  Landd  and  Peoples  of  the  Globe  as  seen 
in  Travel  und  Ck)mmeroe.     By  A.  R.  Hope  Mooorieff.     Vol.  i.      London :  The 
Grcsham  rublishiog  Co.,  1905.      Size  11  x  7^,  pp.  viil.  and   280.      Map*  ami 
Illustrations.    Price  8«.  net.    Presented  by  the  Publithert. 
A  popular  description  of  the  countries  of  tbe  world,  to  be  completed  in  six  yolames. 
The  author  seems  to  have  a  gool  general  grasp  of  bis  subject,  and  to  be  acquainted 
with  the  main  results  of  modem  travel,  thougfi  betraying  ignorance  on  some  points. 
Thus  Nordenskiold*s  voyage  in  the  Vega  is  said  to  have  t&en  place  in   1818,  and  that 
this  is  not  a  mero  typographical  error  (of  which  other  instances  certainly  oconr  on  the 
same  page)  seems  shown  by  its  being  apparently  placed,  iu  point  of  time,  before  the 
discovery  of  the  north-west  passage.    On  tbe  whole,  the  author  seems  to  have  a  certain 
power  of  bringing  out  the  salient  features  of  the  countries  described 


NEW  MAPS. 

By  E.  A.  BimvilB,  Map  Curator,  R.O.8. 
SUSOPS. 

Austria.  Military  Gcographieal  Institnts,  Visnaa. 

Strassen-Knrto  des  Erzherzogthumes  O^terreich  unter  der  Enns.    Scale  1  :  75,000 
or  1-8  stat.  mile  to  an  inch.     13  sheets.    Vienna:  K.  u.  k.  militar-geographisches 
Institut. 
Tbe  basis  of  this  map  is  the  large  1 :  75,000Govemment  survey  of  Austria-Hungary. 
Upon  this  the  roads  are  shown  in  different  colours  and  symbols,  according  to  their  class 
and  importance.    Distances  between  places,  in  kilometres,  are  given  in  figures  along 
the  roads.    Railways  and  tramways  are  shown  in  black. 

£lbe.  KilUeiihofll 

Kiistenanderungen  in  Siideritbmarscbcn  im  19.  Jahrbundert.  Von  L.  Milllenhoff. 
Peiermanns  GeoijraphitcJie  Mitteilumjen/jahrgaug  191)5,  Tafel  7.  Gotha:  Jadtas 
Perthes,  1905.    ^Presented  by  the  Publisher. 

England  and  Wales.  Ordnanoe  Burttif, 

Ordnance  Survey  of  England  and  Wales  :— Sheets  published  by  the  Director- 
General  of  the  Ordnance  Survey,  Southampton,  from  April  1  to  29,  1905. 

1  inch : — 
(Tiiird  edition),  in  outline,  14,  240,  252,  287,  303,  319,  334.    U.  each  (engraved). 
6-ineh — CJounty  Maps  (first  revision)  :— 
Brecknockshire,  11  n.e.,  17  b.e.,  18  s.w.,  24  n.w..  s.w.    Herefordshire,  16  be.,  8S 

N.B.,  24  N.W.,  8.W.,  28  B.W.,  8.E.,  80  S.E.,  31   8.W.,  33  N.E.,  35  8.W.,  37   K.W.,   8.W.,  45 

s E.  Lincolnshire,  143  s.w.  Badnorshire,  21  b.e..  29  be.,  31  n.e.,  33  n.e.,  36  8.B. 
Suffolk,  45  8.E.,  46  N.E.,  54  8.E.,  58  n.e.,  59  N.w.,  n.e.,  s.w.,  GO  8.W.,  61  n.e.,  68  N.K., 
72  N.W.,  N.E.,  76  N.E ,  79  n.e.,  8.E.,  87  N.w.  Worcesterihire,  28  n.e.,  40  h.e.   Is.  < 
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89-imfll— Comity  Mm^b  (fint  nriikm) :— 

(kidigtt^kkv,  IX.  16;  X.  la,  li.  15,  16:  XL  7,  9.  14,  15.  16;  XIL  18;  XIV.  (3 
and  7).  4.  (7  ftiid  3^  8, 11, 12;  XV.  1,  2.  3,  6,  7.  8,  9, 10, 11,  12.  l>«¥aukli«,  XVL 
10:  XXVIIL  13,  14.  15,  16;  XXXI  13,  14;  XXXII.  13, 14,  15, 16;  LV.  1.  5,  9; 
LXXIX.  10, 12, 14 ;  XCL  2,  3.  10, 11.  LiBOofaMhirt.  XCIV.  16 ;  XCV.  6.  7.  8,  IK 
12,15;  C1IL3,7;  CVL6;  CVII.  1,  2,  3,  4,  5,  6.  7,  8,  IK  12.  13, 15, 16.  VwlUk, 
XCL  15;  XCIV.  5,  H,  13;  XCV.  6,  8;  XCVL  9;  XCVIL  1;  XCVHL  11; 
XCIX.  9:  CIIL  1 ;  CIV.  1, 2,  3,  4;  CV.  K  2, 3, 4,  5,  6,  7, 8. 11, 12,  15,  la  BmMk, 
V.  15;  VnL  11;  IX.  9;  XL  4.  8,  10.  WarwidBbire,  XXIL  1,  6.  10,  14, 16; 
XXIIL  la  14;  XXIV.  15;  XXVL  4,  8,  12;  XXVIL  1,  2,  8.  4,  5,  6,  7,  8, 9, 10^ 
IK  12;  XXVIIL  2,  3,  6,10:  XXXL  3,9:  XLUI.  5,6,7.  3c  eodL 
(K  Stanford,  Londtm  AgemL) 

Xngland  and  WalM.  8«ologleal  Bmrmj. 

S-inch  mi^.    UnooUmred. 
Glamorgam,  26  v.e.,  33  n.e.,  8.w.,  8.E.    Price  1«.  6d,  each, 
(^.  Stamford,  Lomdom  Agent) 

Trance.  Kniitn  da  I*Interia«r,  Faxia. 

Caite  de  la  France  dreas^  par  ordie  da  Minbtre  de  rinteriear.  Scale  1 :  100,000 
or  1-6  ital  mile  to  an  inch.  Bbeeta  (new  editions) :  VL-17,  Plarigner ;  VIIL>20, 
Pornic;  X.-23,  Fontenav-le-Comte ;  X.-25,  Rochefort ;  X.-33,  Tartaa;  XL-23, 
Niort;  XL-27,  Jonxac;  XlL-12,  Lisicnx;  XIIL-19,  Toura;  XIV.-14,  Vernenil; 
XVI -5.  Calais;  XVIL-14,  Melon;  XVIIL-O,  Lille;  XVIIL-10,  Channy; 
XVIII.-17,  Chateaarenard  ;  XVIIL-25,  Clermont-Ferrand ;  XX.-7,  Maubenge ; 
XX.-23,  CharoUes:  XXL-26,  Lyon  (8ud-Oue«t) ;  XXL-29,  Lavoalte;  XXIL-24, 
Boarg ;  XXIL-25,  Lyon  (Xord-E^t) ;  XXIL-35,  Martignes :  XXIIL>28,  Qrvnoble ; 
XXIV.-27,  Allevard;  XXV..20,  Morteaa ;  XXV..22,  Lea  Echampee;  XXV..28, 
Modane;  XXVL-27,  Lanslebonrjr.  Paris :  Minist^  de  I'lnteriear,  SerTice 
Vicinal,  1904.    Pfioe  0.80 /r.  each  theet. 

Keriey  Biver.  Belam  and  Aakton* 

Chart  of  the  River  Mersey,  from  Bock  Lighthouse  to  Eastham  and  Garston. 
Scale  1 :  18,000  or  3*52  inches  to  a  mile.  Henry  Belam,  Commander,  m.v.o  ,  r.n  , 
Marine  Surveyor ;  H.  G.  G.  Ashton,  F.B.O.S.,  Assistant  Marine  Soryeyor,  Mersey 
Docks  aud  Uarbonr  Board.  Liverpool,  1905.  Presented  5y  If.  G.  G.  .4ti^on.  A^. 
The  present  edition  of  this  chart  has  received  corrections  up  to  April,  1905. 

Norway.  Norgai  0€Ograliik«  Opmaaling. 

Topogrsfisk  Kart  over  Eongeriget  Norge.  Scale  1 :  100,000  or  1*6  stat  milea  to 
an  inch.  Sheets:  1-U,  Ingo;  1-Y,  Nomkyn;  2..E.  Makur;  2-U,Bolf§o;  2-Y, 
Hopseidet;  2-Z,  Berlevaag;  4-T,  Oksfjord:  4-U,  Komagfjord ;  5-D,  Arendal; 
5-lJ,  Alton;  9-K,Hadsei;  9-N,  Xarvik;  IM,  Lofotndden;  12J,  Helligver;  13-J, 
Gildeskaal;  14.K  Valvar;  15-H,  Tnenen;  15-K  Laru;  32-0,  Ytre  Bendalen; 
38-B,  Sondre  Fasmund.  1903-4.  Price  Kr.  0.60  each  iJ^<.— Geologisk  Kart  over 
Eongeriget  Xorge.  Scale  1 :  100,000  or  1  6  stat.  mile  to  an  inch.  Sheet :  23-A, 
Voss.  1905.— Karte  over  Sondre  Trondhjem.  Amt  III.  Scale  1 :  200,000  or  81 
stat.  miles  to  an  inch.  1904.  Price  Kr.  1.00.  Christiania:  Norges  Gkogratiske 
Opmaaling,  1904.    Preeented  hy  the  Inetitute  Giographique  de  Norcege. 

Switxerland.  Swiss  T«>po|prapldeal  Sorrtj. 

Topographischer  Atlas  der  Schweiz  (Siegfried- Atlas).  Scale  1 :  25,000  or  2  5 
inched  to  a  stat.  mile.  Sheets  (new  editions):  41,  Diilaoh;  45,  Kloten;  55, 
£11  ikon :  238,  Schwende.— Scale  1 :  50,000  or  1*3  inch  to  a  stat  mile.  Sheet 
(new  edition)  382,  Isenthal.  Bern:  Schweii.  Landestopographie,  1901.  i'rtos 
1.0 /r.  each  theet. 


Asia.  Sorrico  G^ographiqns  de  TArmie,  Farisw 

Carte  de  TAsie.     Scale  1 :  1,000,000  or  158  stat.  miles  to  an  inch.     Sheets : 
Abterabad,  Merv,   Bookbara,   U^rat,   Mainit^n^.      Paris:  Service  G<5ographiqae 
de  I'Armde,  1904-5.     Price  1.25 /r.  each  theeL 
Hitherto  the  sheets  of  the  1 :  1,000,000  map  of  Asia  publishoi   by  the  Service 

Geographiquo  de  TArmee  have  been  confined  to  China,  Manchuria,  and  the  Far  Esst ; 

but  those   now  issued  include  important  regions  of  the  south-western  part  of  the 

continent  in  the  neighbourhood  of  the  Bussian,  Persian,  and  Afghan  boundaries. 

They  are  clearly  drawn,  and  printed  in  colours. 
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Maaehuria.  Japu 

The  Japan  Time$  War  Map  No.  3.  Seat  of  BatUe  of  Mukden.  Scale  1 :  400,000 
or  6*3  stai.  rnUea  to  on  inch.  Supplement  to  the  Japan  TimUj  March  16, 1905. 
Tokyo.    PrwenUd  by  Ckiptain  J.  M.  JameB, 

AFRICA. 
Africa.  Ssryiee  OeograpUqne  de  rAimec,  Faik 

Carte  de  TAfrlqiie,  dress^e  et  ex^nt^  an  Service  g^graphiqne  par  M.  le  Gom- 
mandant  de  Lanuoy  de  Bis8y,  de  1882  k  1890,  continn^  et  revif>^  par  M.  le 
Capitaine  Bonby.    Sheets  (new  editions) :  4,  Fez ;  16,  St.  Loaia     Paris :  Senriee 
G^ographique  de  rArm^e,  1904-5.     Price  1.0 /r.  each  »hceL 
A  remarkable  improvement  has  taken  place  in  the  style  of  prodaction  of  this  map 
since  the  first  edition  was  published.    The  sheets  are  now  clearly  printed  in  ooloiin 
instead  of  being  in  black  only,  and  much  new  information  has  beeu  added.     It  was, 
doubtless,  a  mistake  to  adopt  the  orthographic  projection  for   the   map,  and  on  no 
sheets  of  the  map  is  this  more  apparent  than  on  the  present.    Owin^  to  their  oocnpj- 
ing  an  outlying  position  on  the  western  limit  of  the  map,  the  defects  of  the  projeetiaB 
•  are  most  conspicuous. 

Africa  Topographical  Ssctioii,  Ooasral  Stafi 

Map  of  Africa.  Compiled  in  the  Topographical  Section,  General  Staff,  War 
Office.  Scale  1 :  250,000 or  39  stat.  miles  to  an  inch.  Sheets :  LAgoa,  7S-B,  73-F: 
Southern  Nigeria,  74-1,  74-M.  London :  Topographical  Section,  General  Stail^ 
War  Office,  1905.  Price  1«.  6d.  each  sheet  PrcBented  by  the  Direcior  of  Mtiitary 
Operaiione. 

AUBIOA. 
Canada.  Department  of  the  Intarior,  Ottavi. 

Standard  Topographical  Map  of  Canada.    Scale  1 :  250,000  or  3*9  stat.  miles  to 

an  inch.     Sheet   1-S.E.,  Ontario,  London  Sheet.    Ottawa:   Department  of  the 

Interior,  1905.    Presented  by  James  White,  Esq.,  Qeograpker,  Department  of  the 

Interior,  Ottawa. 

At  the  Geographical  Congress  held  in  London  in  1895  it  was  decided  to  adopt  the 

1 : 1,000,000  natural  scale  as  a  standard,  and,  as  far  as  possible,  to  constraot  all  fatore 

important  maps  on  some  even  multiple  of  this  scale— such  as  1 :  500,000,  1 :  250,000, 

etc.    During  the  period  that  has  elapsed  since  that  date  considerable  progresa  fcas 

been  made  with  this  scheme,  although  the  ideal  1 :  1,000,000  map  of  the  whote  world 

then  sQgfcested  is.  of  course,  a  thing  of  the  distant  fnture.     It  is  gratifying  to  see  that 

Canada  has  now  fallen  in  line  with  the  proposal,  and  has  commenced  a  genend  topo- 

gpraphical  map  on  the  scale  of  1 :  250,000 — a  map  which,  from  the  two  sheets  already 

received,  the  first  of  which  was  mentioned  in  this  Journal  in  October  last,  pramises 

to  be  a  really  useful  and  well-executed  map.    Each  sheet  is  to  comprise  a  degree  of 

latitude  aod  a  degree  and  a  half  of  longitude,  and  the  present  one  extends  from  42^  X. 

to  43°  N.,  and  from  80«>  W.  to  SI''  30'  W.,  and  includes  a  part  of  the  northern  shores 

of  L.  Ontario,  and  the  towns  of  London,  Stratford,  Brantford,  and  Qalt. 

Canada.  Dept.  of  the  Interior,  Ottawa. 

Relief  Map  of  the  Dominion  of  Canada.  Scale  1 :  6,336,000  or  100  stat  nules  to 
an  inch.  Ottawa  :  Department  of  the  Interior,  1904.  Presented  by  Jamee  White, 
Esq,,  Oeographer,  Department  of  the  Interior,  Ottawa, 

This  is  a  very  creditable  attempt  at  an  orographically  colonred  map  of  the  Dominion 
of  Canada,  although  at  the  present  time  the  data  for  the  completion  of  such  a  map 
must  be  extremely  approximate  in  many  districts,  especially  in  the  far  north.  Elefa- 
tions  below  100  feet  are  left  nnculoured,  and  higher  than  this  the  land  between  100 
feet  and  over  10,000  feet  is  shown  in  six  tints  of  burnt  sienna  and  brown,  which  have 
been  selected  with  care,  and  give  a  satisfactory  and  graphic  impression  of  the  genezal 
relief  of  the  country. 

Canada,  Northern.  Dept  of  the  Interior,  Ottawa. 

Explorations  in  Northern  Canada  and  adjacent  portions  of  Greenland  and  aia^%^ 
Ottawa:  Department  of  the  Interior,  1904.  Presertted  by  James  Wkite^  Bsq^ 
Geographer,  Department  of  the  Interior,  Ottawa. 

This  is  a  most  interesting  exploration  chart  of  the  Arctic  Regions  of  Ameriea, 
showing  the  routes  and  dates  of  the  principal  expeditions  from  the  earlieet  times,  with 
the  coast-line  explored  by  each  in  different  colours,  a  fall  ezplanation  of  whioh  is 


I-' 
NIW  MAPa  699  !> 

ICiven.    There  are  one  or  two  Blight  errors  in  names,  such  as  **  Axel  Heiperg*'  ialand  f^ 

for  Axel  Heiberg  island,  ^Ommaney"  for  Ommanney,  the  name  of  the  late  well-  4 
known  admiral  of  that  name  of  Arctio  fame;  but  these  are  trifling  matters,  after  all, 

end  the  chart  will  be  most  useful  for  reference  in  connection  with  the  history  of  1 

discovery  in  these  regions.  J 

ATJ8TBALA8IA. 
Tasmania.  Snrveyor-Oeneral,  Tasmania. 

Tasmania.  Scale  1:950,400  or  15  stat.  miles  to  an  inch.  Hobart:  Surveyor- 
General's  OflSce,  1904.    Preiented  by  the  JgerU-Oeneral  for  Toitnania. 

Western  Australia.  Dept.  of  Lands  and  Sarveys. 

Map  of  Western  Australia.     Scale  1 : 4,742,000  or  75  stat.  miles  to  an  inch. 

Perth :  Department  of  Lands  and  Surveys,  1903.  Preeented  by  the  Agent-General 
for  Wettern  AuBtrcUta, 

POLAB  BZeiOVS. 

Greenland.  Engell. 

Die  Yerbreitung  der  rezcnten  Meeresablagerungen  an  den  KUsten  der  Disko-Bai, 
West  Gronland.  Yon  M.  C.  Engell.  Scale  1 :  500,000  or  7*9  stat.  miles  to  an 
inch.    Petermanns  Oeographinche  Mitteilungen^  Jahrgang  1905,  Tafel  8.     Gotha : 

Justus  Perthes,  1905.    Presented  by  the  PMUher.  \ 

!• 

GSVSRAL. 
World.  Johnston. 

The  Royal  Atlas  of  Modem  Geography.  By  the  late  Alexander  Keith  Johnston, 
with  additions  and  corrections  to  present  date  by  G.  H.  Johnston.  Bevised  slieets : 
Frontispiece,  North  Polar  Chart;  No.  10,  France;  11,  Spain  and  Portugal; 
16,  Belgium  and  the  Xetlierlands ;  17,  Denmark;  18,  Empire  of  Germany;  22, 
Turkey  in  Europe ;  23,  Greece ;  24,  Sweden  and  Norway ;  25,  Basin  of  the  Baltic 
Sea;  29,  Central  Asia;  31,  Palestine;  .33  and  34,  India;  37,  Australia;  40, 
Africa;  46,  North  America;   47,  Central  Canada;  55  and  56,  South  America. 

Edinburgh  and  London  :  W.  &  A.  K.  Johnston,  1905.   Presented  by  the  Publisher.  • 

Since  the  notice  of  the  1905  edition  of  the  Royal  Atlas  was  published  in  the  last  t 

Dumber  of  the  Geographical  Journal^  Messrs.  W.  &  A.  K.  Johnston  have  forwarded  ( 

the  above  revised  sheets  of  the  atlas,  upon  which  many  of  the  errors  pointed  out  : 

have  been  corrected.  It  is  a  pity  that  these  sheets  were  not  included  in  the  atlas 
instead  of  those  so  much  behind  the  times. 

World.  Petrie  and  Schokalsky.  \ 

Marck*s  Large  General  Table  Atlas.  Edited  by  Prof.  E.  J.  Petrie  and  Colonel 
J.  de  Schokalsky.  Parts  11  and  12.  St.  Petersburg:  A.  F.  Marcks,  1905. 
Presetted  by  the  PMislur, 

These  are  the  concluding  parts  of  this  atlas,  and  contain,  besides  the  title-page  j 

«nd  a  complete  index,  the  following  maps :  No.  14,  general  map  of  Earopean  Russia, 
on  the  scale  of  1 : 8,250,000;  No.  29,  European  Russia,  on  the  scale  of  1 : 2,000,000, 
aheet  15  bis;  Nos.  46  and  47,  Siberia,  on  the  scale  of  1 :  10,000,000;  No.  57,  North 
America,on  the  scale  of  1 :  20,000,000;  No.  58,  United  States,  on  the  scale  of  1 :  10,000,000 ; 
Na  60,  South  America,  on  the  scale  of  1 :  16,000,000. 

The  atlas,  the  first  parts  of  which  were  noticed  in  the  Geographical  Journal  for 
February,  1904,  has  quite  answered  to  expectations,  and  the  style  in  which  it  has 
been  produced  reflects  credit  on  all  concerned.  '.^ 

World.  Stieler. 

Neue,  neunte  Lieferungs-Ausgabe    von    Stielers   Hand-Atlss.    100  Karten  in 

Kupfersticb,  heraasgegeben  von  Justus  Perthes'  Geographischer  Anstalt  in  Gotha,  ! 

45  und  46  Lieferung.    These  parts  contain  the  following  maps :  No.  1,  The  Northern  • 

Constellations,  by  Dr.  C.  Rohrbach ;  No.  2,  The  Southern  Constellations,  by  Dr.  C.  t 

Bohrbach ;  Nos.  96  and  98,  South  America,  on  the  Fcale  of  1 : 7,500,000,  by  H. 

Habenicht,  sheets  2  and  4.    Gotha :  Justus  Perthes,  1905.   Price  60  pfg.  each  part. 

The  star  maps  aie  entirely  new  productions.    In  addition  to  the  names  of  the 

constellations.  Dr.  Rohrbach  has,  for  the  zodiac,  unnecessarily  confused  his  maps  with 

large  outline  drawings  of  figures  which,  on  recent  maps,  have  been  very  properly 

dispensed  with.    The  system  adopted  for  representing  the  difierent  magnitudes  of  the 

•tars  is  also  remarkable,  for  whilst  a  5th  magnitude  is  shown  by  an  extremely  ^mall 

opot  about  the  size  of  a  pinhole,  the  larger  stars  are  shown  as  large  black  dices. 
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I  8iria8  being  nearly  as  large  as  a  threepenny-pieoe.    This,  on  a  map  of  the 

which  mea^ares  only  13}  x  16  inohes,  is  deoidedly  misleading,  and  renders  it  i 

I  impossible  to  recognize  the  general  configuration  of  any  constellatioQ  or  groop  m  a 

j  whole. 

i  New  stars,  nebols,  vatiables,  and  double  stars  are  all  distiDgaished  by 

symlx^ls,  either  in  black  or  red,  and  several  telescopic  stars  are  shown  in  the 
colour. 

0EABT8. 

j  Danish  Chart.  Danish  AdfldmUy. 

I  No.  208,  Fieroerne.     Scale  1 :  100,000  or  1*6  stat  mile  to  an  inch.     2  eheeia 

Copenhagen :  Danish  Admiralty,  1905.    Preienied  by  the  DanUh  Admirdlt^. 

Elbe  Biver.  Bureau  t  8trom-u.  Hafenban,  Haataif;. 

Stromkarte  der  Norder-Elbe.  Scales  1 :  6000  and  1 :  3000  or  10  6  inches  and  21-1 
inches  t)  1  Stat  mile.  Sheets  5,  6,  7,  7a,  10.  Hamburg:  Bureau  liir  Strom-  and 
Hafenban,  1904. 

Korth  Atlantic.  U.S.  Hydrographie  OflM. 

Pilot  Chart  of  the  North  Atlantio  Ocean  for  May,  1905.  Washington:  U.8. 
Hydrographio  Office,  1905.     Presented  by  the  U.8.  Hydrographio  Office. 

Vorth  Atlantio  and  Xediterranean.  Xeteordogieal  Oflea. 

Pilot  Chart  of  the  North  Atlantic  and  Mediterranean  for  May,  1005.  London: 
Meteorological  Office,  1905.    Priee  GJ.    Presented  by  the  MeUorologuxU  Offiet, 

Korth  Facifle.  V.S.  Hydrographie  (Met* 

Pilot  Chart  of  the  North  Pacific  Ocean  for  May,  1905.  Washington:  VA. 
Hydrographio  Office,  1905.    Preeented  by  the  U.8.  Hydrographio  Office, 

Korway.  Korgei  Oeograilske  Opmaaliag: 

I    J  Norwegian  H?drographio  Charts,  Nos. :  A  4,  Don  Norske  Kyst  fra  Leka  og 

Sklindcn  til  Vestfjorden.  scale  1:850,000,  2  shetts,  1904;  A  131,  Specialkart 
over  Nordfjord,  scale  1:100,000,  1903,  price  kr.  160;  B  441,  Specialkart  oyer 
den  Norske  Kyst  fra  Giaeslingerne  til  Nordoerne  og  Kalvo.  scale  1 :  50,000,  1904, 
price  hr.  1.00;  B  48,  Den  Norske  Kyst  fra  Tjotta  til  Donna,  scale  1:50,000, 
1905,  priee  hr,  1.00.  Specialkarter  over  Havne  i  Finmarken,  Blad  iit,  iv.,  t., 
1903-04,  price  1.00  kr,  each  sheet.  Christiania:  Norges  Geografi^ke  Opmaaling. 
Presented  by  the  InstittUe  Gidgraphique  de  Norcege. 

PHOTOQBAPHS. 
Colorado.  Jaekioa. 

I  f  Twel?e  photographs  of  Colorado,  token  by  W.  H.  Jackson.   Presented  by  Sir  Jo§epk 

Hooker,  Q.C.8.L,  CD.,  F.R8. 

This  is  an  excellent  series  of  large  photographs  measuring  17  X  22  inohee,  taken  by 
Jackson  of  Denver,  Colorado,  about  thirty  years  ago.  They  are  printed  direct  from 
the  negatives,  and  are  not  enlargements.  They  are  splendid  representatives  of  the 
grand  mountain  scenery  of  this  part  of  Western  Americ  >. 

(1)  Georgetown;  (2)  Uncompagre  mount;  (3)  Great  Morainal  valley  on  the 
Arkansas  at  mouth  of  La  Plata ;  (4)  Lake  San  Miguel ;  (5)  Mount  Harvard ;  (6)  View 
on  Lake  Fork,  looking  np  Snare  creek ;  (7)  View  near  the  head  of  the  Lake  Fork  of 
Gunnison  river:  (8)  The  Upper  Twin  Inko ;  (9)  Baker's  park  and  Sultan  mount; 
(10)  Lake  San  Cristoval;  (11)  Grey*s  peak  from  Argentine  pass ;  (12)  The  High^nd 
Mary  Mining  Works,  Baker's  park. 

Vegetation  Types.  Banten  and  Sehaack. 

Vegetationsbildor,  herausgegeben  von  Dr.  G.  Karsten  und  Dr.  H.  Sohenok. 
Dritte  Reihe,  Heft  1.  Blumengarten  der  Ameisen  am  Amazonenstrome.  Von 
E.  Ule.    Jena :  G.  Fischer,  1905. 

TS^, — It  would  greatly  add  to  the  value  of  the  oolleotion  of  Photo- 
graphs  which  has  been  established  in  the  Map  Boom,  if  all  the  Fellows 
of  the  Society  who  have  taken  photographs  during  their  travels,  iMroiild 
forward  copies  of  them  to  the  Map  Curator,  by  whom  they  will  be 
^:l  acknowledged.     Should  the  donor  have  purchased  the  photographer  it 

will  be  useftd  for  reference  if  the  name  of  the  photographer  %*^4  h^ 
address  are  given. 
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Via  da  Assab  all*  Etiopla  Centrale  pel 
Golima:  L.  Cuflno,  107 1 
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120 1 
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Lampadarios,  31G  f 
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British  Central :  Results  of  Nyasaland 
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473 1 
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port: C.  W.  Hobley,  675 
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Central :  A  travers  TAfrique  de  I'em- 
bouchure  du  Congo  au  Bahr-el- 
Gbazal :  R.  Colrat,  108 1 ;  An  Eocene 
outcrop  in :  P.  8.  Lelcan,  100  f ;  De 
Brazzaville  au  Cairo  par  TOubangni 
et  le  Bahr-el-Ghazal:  C.  Pierre, 
230 1;  De  I'Oubangui  au  NU:  C. 
Pierre,  108  f;  B.  Alexander's  expe- 
dition, 176,  456.  658 

Climatological  Observations  at  Colonial 
and  Foreign  Stations— I.  Tropical 
Africa,  1900-01-02.  .231 1 

East  Africa  Protectorate  :  Sir  C.  Eliot, 
473 1 
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Ost-Afrika,  etc. :  A.  Voeltzkow,  340 1 ; 
Convention  between  Great  Britain 
and  Italy,  459 ;  Ostafrikanischen  Ex- 
pedition der  O.  Winter-Stiftung :  C. 
thlig,  92  §,  340 1,  566  §;  Mit  Blitz- 
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licht  nnd  Biichse:  C.  G.  Schillings, 
473 1, 654  § ;  Survev  of  Anglo-German 
Boundary:  G.  E.  Smith  on,  212 § 

French  West,  Reorganization  of,  94  § 

Geographischen  Forschnngen  und 
Reisen  im  Jahre  1903:  F.  Umlauft, 
114t 

German  Colonies  in,  progress  of,  335  § 
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Tanganjika,  341  f ;  Railway  in,  460  § ; 
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Dove,  230  f ;  Kaukaufeld,  ein  Riick- 
zugsgebiet  der  Herero:  S.  Passarge, 
109 1 

Maps :  Carte  de  TAfrique  (Service  G^o. 
de  I'Arm^e),  698  f  ;  Commercial  Map 
of  South  Africa :  W.  &  A.  K.  John- 
ston, 116 1;  Deutsch-Ostafrika:  P. 
Sprigade  und  M.  Moisel,  349 1 ;  Ge- 
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huk-Gibeon:  Woemer,  584 1;  Map 
of  Africa  (Top.  Section,  General 
Staff),  318 1,  58 it.  608 f;  Railway 
Map  of  South  Africa,  116  f 

Portuguese  East :  R.  L.  Reid's  Journeys, 
64  ♦ ;  photographs  of  Gorongoza  and 
Sheringoma  territories :  R.  L.  Reid, 
244 1 

Quellen  Bourg^ignon  d'Anvilles  fiir 
seine  Kritische  Karte  von  Africa: 
M.  YoUkommer,  230  f 

Rechercbes  anthropologiques  dans 
TAfrique  orientale ;  Egypte :  E. 
Chantre,  3IOt,  446§ 

Rift  Valley,  C.  W.  Hobley's  Journey 
in  the,  292  ♦ 

South:  History  of  South  Africa  from 
1795  to  1828 :  Ditto,  from  1828  to  1846, 
and  from  1846  to  1860;  G.  MoC. 
Theal,  109  f,  662  §;  History,  etc.,  of 
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lationsbip  to  other  Tents  in :  A.  W. 
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Bailways  in  Sierra  Leone,  etc.,  692  f 
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692 1 
Agaiambo  tribe,  British  New  Guinea,  678 
Agassiz,  A.,  on  the  AlbatroM  Expedition 

to  East  Pacific,  569  §,  677 
Agogotok  or  Owag  river,  Abyssinia,  165 
Ailort  Basin,  Lochs  of  the,  276 
Ajuba  river,  Abyssinia.  171 
A-K,  native  surveyor.  Work  of,  179 
Akobo  river,  Abyssinia,  166 
Akula  or  Cbiarini  river,  Abyssinia,  166 
Alai  Begion,  Physiography  of,  82 
Alaska — 
Birds  and  Mammals  of  the  Cook's  Inlet 
Begion  of  Alaska,  Field  Notes  on: 
J.  D.  Figgins,  692  f 
Bnilding  of   the  Alaskan    Telegraph 

System :  W.  Mitchell,  231  f 
Copper  Biver  Country :   W.  B.  Aber- 

crombie,  110  f 
Glacier  outbursts  in,  544 
Glaciers,  G.  Davidson's  study,  460  § 
Uarriman  Alaska  Expedition,  vol.  iv. 

Geolr^gy  and  Palaeontology,  558  § 
Northern,  W.  C.  Mendenhairs  recon- 
naissance of,  94  § 
Tin  Deposits  of  the  York  region :  A.  J. 
CoUier,  not 
Albania— 
Hochlandergaue  Oberalbaniens,  Darch 

die :  [Steinmetz],  228 1 
Snggio  per  una  sistcmazione  orotettonica 
delta  regione  Albanese :  E.  Barbarich, 
G88t 
SandscbakBerat  in  Albanien :  C.Patsch, 
68Gt 
Alhairosif  Expedition  to  East  Pacific,  A.   i 
Agassiz  on,  569  §  I 
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dc  Espaiia  y  Portugal,  238  f  | 

Albert  lake,  Begulator  to  the,  76 
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Allalin  glacier.  Outburst  of,  537 
Allemand-Martin,  A.,  Les  lies  KerkennA, 

692 1 
Allen,  C.  H.,  obituaiy,  225 
I  Allt-a-Mhuilinn  coirie,  Ben  Nevis,  453 
'  Almanac — 

j       Appendix  to  Nautical  Almanac,  580  f 
I       Nautical  Almanac    and   Astronomical 

Ephemeris  for  1908 . .  695  f 
i  Alpine  Bailways  and  International  Com- 
merce :  A.  J.  Sargent,  654  * 
!   Alps — 
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336 1 
Glacial  Outbursts  in  the,  535 
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Pflanzenloben  der  Alpen :  C.  Sohroeter, 
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B.  Coolidge,  199§ 
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Alpee  fraD9ai8es :  P.  Helbronner,  686 1 
Altitudes — 
Heat  at  High  Altitudes  in  the  Hima- 
layas, 259,  260 
Amar  Singh  La  (pass),  Himalayas,  255 
Amazon — 
Geologie    des    unteren    Amazonasge- 
bictes :  F.  Katzer,  559  § 
Amdrup,  G.  C,  Observations  on  the  East 

Coast  of  Greeoland,  217  § 
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America :  J.  Kelly,  236  f 
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114t 
Latin  America  in  1903.  .112  f 
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America,  Central^ 
Land  and    Sea  Mammals  of   Middle 
America  and  the  West  Indies :  D.  G. 
£mot,233t 
America,  North — 
Crystosphenes,  or  Baried  Sheets  of  Ice 
in  the  Tundra  of:  J.  B.  Tyrrell,  282 1 
Greater   America:   A.  B.  OolqnhoiiD, 

88  §,  lilt 
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den and  A.  T.  Biohardson,  692  f 
New  Discovery  of  a  Vast  Country  in 
America:   L.  Hennepin  and  B.  G. 
Thwaites,  lllf 
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Magnetic  Pole,  570 
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Naseleniya  kranavo  Vostoka  Sibiri, 
86  § 
Anaroyo  peak,  Bolivia,  504 
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Andaman  Islands — 
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Diaries  of  two  Beconnaissances  of  the 
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341 1 
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n&gra  af  Jamtlands  fj'alitrakter,  575  f 
(iee  alio  Nordenskjiild,  O.) 
Andes — 
Cordillera  de  los  Andes  entre  las  Lati- 
tudes 30°  40' i  So®  S.,  317  § 
Hydrography    of   the    Andes:   J.    W. 

Evans,  66  * 
Leuchten  der  Vulkane  in  den  Stidameri- 

kanisclien  Anden  :  F.  Goll,  112  f 
Snowy  Cordillera  of  the,  621 
Andrews,  E.  C,  Geology  of  the  New  Eng- 
land Plateau,  New  South  Wales,  694  t 
Anert,  E.  £.,  Journey  through  Manchuria, 

577 1 
Angola — 
Apontamcntos   d'uma  Viagem   no    sul 
d'Angola:   F.  C.  Dias  de  Carvalho, 
108 1 


Ankole,    District   of   the   Uganda    Pro^ 

tectorate,  Progress  in,  93 
Ann^e  Cartographiqne :  F.  Schrader,  116  f 
Antananarivo — 
Inauguration   du    chemin    de    fer    de 

Tananarive  a  la  Mer,  578  f 
Antarctic— 
Antarctica ;  or  Two  Tears  amongst  the 

Ice  of  the  South  Pole  :  O.  Norden- 

skjold  and  J.  G.  Andersson,  474  f 
Antirtida:  £.  A.  S.  Delachaux,  234  f 
Argentine  Expedition : — Partes  officiales 

del  viaje  de  la  Uruguay:  J.  Irixar, 

234 1 
Belgian    Expedition: — An    Pays   des 

lianchots;  Becit  du  Voyage  de  la 

Behjica:       G.      Lecointe,      344  f  ; 

Summary  Beport  of  Voyage  of  the 

Belgica,  474  f 
Biological  Collections  of  the  Diaeovery, 

Preliminary  Beport :  T.  V.  Hodgson, 

396* 
Blizzards  of,  389 
Climate  of,  366 
French  Expedition  under  Dr.  Charcot, 

332,  463  § 
German  Expedition:— Zum  Eontinent 

des  eisigen  Siidens :  E.  von  Drygalski, 

113  t 
Great  Ice-Barrier,  361,  384 
History  of,  374 
Icebergs  of  the,  356 
Inland  ice,  358 
Klimatet   i    Antarktis    med    s'arskild 

h'dnsyn     till     Graham     Land :     G. 

Bodman,  580  f 
Letter  from  the :  J.  E.  Davis.  694  f 
MedallisU  of  the  B.G.S. :  Sir  C.  Mark- 

hain,  236 1 
Medallittts  of  the  B.G.S.,  List  of,  98 
Medals  presented  to  Captain  Scott  and 

officers  of  the  Din^eortry^  470 
Meteorology  of  Begion  wdere  DUeotery' 

wintered  :  C.  W.  Boyds,  387  ♦ 
National  Expedition :— Besults,  I.  Geo-- 

graphical :  B.  F.  Scott,  353  ♦ 
Physical  Geography  of  the  Antarctic, 

Notes  on :  H.  T.  Ferrar,  373  ♦ 
Bocks  of  the,  375 
Scottish  Expedition  :   Beturn  of  B.  C. 

MossmauD,    382;    Second   Antarctic 

Voyage  of  the  tfcotia :  J.  H.  Pirie  and 

B.  N.  Brown,  695 1 
Sea-ice,  Observations  on:   W.  Colbeck, 

401* 
Seals  and  Birds,  Distribution  of :  £.  A. 

Wihon,  392  ♦ 
Swedish  Expedition :  Antarctic.     Zwei 

Jahro  in  Sohnee  und  Eis  am  Su  Ipol : 

O.   Nordenskjiild  and  others,  113 f;. 

Publication  of  results,  678 
Temperatures  in  tiie,  387 
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Edoardo  VII  ?  "  F.  Musoni,  695  f 
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Anthropology — 
Problemi    vecchi    e    idee    nuove;    la 
classificaiione   delle    raise    amane: 
B.  Biasatt),  695 1 
Anuak  tribe,  Abyssinia,  161-164 
Anville,  B.  d',  Die  Quellen  Bonrguignon 
d* Antilles  fUr  teine  Kritische   Karte 
Ton  Afrika  :  M.  Yollkommer,  230  f 
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land  der  Provinz  Schantang,  241  f ;  Aas 
dem  zentralen  Gebirgsland  der  Provinz 
Sobantung,  339  f 
Aramayo,  Sefi'ir,   reoiarkt  on  **  Explora- 
tion in  Bolivia,"  511 
Arandu — 

Glacier,  Himalayas,  265 
Village,  Himalayas,  249 
Arctic — 
Expeditions:      Peary's,     332,     569  §; 

Ziegler,  670 
Loss  of  Baron  Toll  and  Expedition,  334 
[■    North  Magnetic  Pole,  Captain  Amund- 
sen's Expediiion  to,  570 
Pflanzengeographiscben  Gliedemng  der 
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M.  Rikli,  344 1 
Argentine  Republic — 
Omntries  of  the  King's  Award :  Sir 

T.  H.Holdicb,  1121,205  § 
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Bemdrdez,  579 1 
Limitcs    entre    Chile   i   la    Reptiblica 
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cacion  Arbitral  de,  343  f 
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579 1 
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Armitage,  Cape,  Temperatures  at,  388 
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Arport  Tso  mountains,  Tibet,  415 
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Oeeterreich-UDgarn,  237  f 
Aru  Tso  range,  Tibet,  416.  423 
Aahton,  U.  G.  G. :  tte  Belam,  H. 
Asia — 
Asien ;  W.  Sievers,  472  f 


A  sia — oonltiiKed. 

Central:  E.  Hantiiigtoii*8  New  Expe- 
dition.to,  327;  In  Asia  Oentrale,  Urn 
rsplorazione  nel  Tien  Scian  Centrale 
G.  Brocherel,  472  f ;  Vetenakapligii 
resultaten  af  min  sista  reea :  8.  Hedin, 
472 1  Wissenscbaftlichen  BrKebnisse 
meiner  letzten  Reiae :  S.  HecUn,  105t 

Dritte  Asiatiacbe  Forschongsreisa  des 
Grafen  Eogen  Ziohy,  576  f 

East:  Kriegssohauplats  in  Ostacien: 
J.  Schon,  339t 

Geographiscben  Forschungen  nnd 
Reisen  im  Jahre  1903.  Aaien :  J.  M. 
Jiittner,  105  f 
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Verbaltnisse  iro  mittleren  Sudan,  342  f 
Bum  Tso,  Tibet,  425 
Burdon,  J.  A.,  Memorial  to  H.  Clapperton 

in  Sokoto,  215;  Photographs  of  Northern 

Nigeria,  120 1 
Burma — 

Railway  through  Yun-nan  from,  616 

Vegetation  of  the  District  of  Minbu,  in 
Upper    Burma:    A.  T.  Gage,  90S, 
107 1 
Buron,  E.  J.  P.,  Lcs  Richesses  du  Canada, 

not 

Burpee,  L.  J.,  The  Lake  of  the  Woods 

Tragedy,  not 
Burrard,  fc*.  G ,  Mount  Eveiest ;  story  of  a 

long  Controversy,  89  §,  340  f 

C. 

Cabot— 
Voyages  of  the  Cabots  and  Coite-Beals 
to  North  America  and  Greenland  : 
H.  P.  Biggar,  286  t  ! 

Cady,  P.,  Historical  and  Physical  Geo- 
graphy of  the  Dead  Sea  Region,  690  f 
Calderon,  A.,  Indice  sinoptico  de  Leyes, 
D(creto8,   etc.,   112  f:   Peru:   Its  Re- 
sources, Development,  and  Future,  112  f 
California — 
Crest  Lines  in  the  High  Sierra  of  Cali- 
fornia,   Systematic     Asymetry     of: 
0.  K.  Gilbert,  693 1 


Oalifomia^-MmlANMd. 

Evolution  Group  of  Peaks:  J.  N.  Jjt 
Conte,693t 

Geology  of  Nevada  .  .  .  and  adjacent 
portions  of  California :  J.  E.  Spurr, 
lilt 

Maps :  Scarborough's,  478 1 

Photographs  of  the  Toeemite  Valley: 
W.E.  Stark,  119 1 
Cambridge — 

Geography  at.  Progress,  464 
Oampanario,  Cerro,  Bolivia,  502 
Oampania — 

Campania  Felix  :  F.  Porena,  lOSf 
Canada — 

Geological  Survey,  Annual  Report,  842 1 

History,  Productions  and  natural  Re- 
(ouroes :  G.  Johnson,  474  f 

Lake  of  the  Woods  Tragedy:  L.  J. 
Burpee,  1 10  f 

Maps :  Explorations  in  Northern  Cansda 
and  adiacent  Regions  of  Greenland 
and  Alaska  (Dept  of  the  Interior), 
698 1;  Relief  Map  of  Dominion  of 
Canada  (Dept.  of  the  Interior),  698  f ; 
Sectional  Map  of  (Surveyor-General 
of  Canada),  242  f,  585  f;  Standard 
Topographical  Map  of  Canada  (Dept 
of  the  Interior),  698 1 

Neptune^  Voyage  to  Northern  Waters 
of,  568  § 

Provinces  in,  460 

Richesses  du  Canada :  E.  J.  P.  Bunm^ 

not 

Rocky  mountains.  Altitudes  in,  328  § 
Canaries — 
French  Conquest  of  the  Canaries  k 
1402-6,  etc. :  C.  R.  Beszley,  77  • 
Candler,  E.,Unveilingof  Lhasa,  339 1,551  ^ 
Cantrill,  T.  C. :  tee  Strahan,  A. 
Cape  Colony — 
Agriculture,   Department    of.   Annual 
Report  of  the  Geological  Commission, 
108 1 
Cape  of  G  ood  Hope.    Report  by  Director 
of  Irrigation  on  his  Tour  through  the 
N.W.  Districts,  690 1 
High-level  Gravels  of  the  Gape  and  the 
Problem  of  the  Karroo  Gold :  E.  H. 
L.  Schwarz,  108  f 
History  ...  of  country  between  Cape 
Colony  and  Natal :  C.  C.  Henkel,  841t 
Cardigan  Priory  in  the  Olden  Davs:  E. 

M.  Pritchanl,  338 1 
Caroline  Islands — 
Besuch  einiger  Inselgruppen  der  Wesl- 
Karolinen  :  —  Scnffl,  579  f 
Carter,  A .  C,  Kingdom  of  Siam.    Ministry 
of    Agriculture,    Louisiana     Purchase 
Exposition,  620  f 
Carter,  W.  L.,  River  Capture  in  the  Doa 
System,  and  the  Glaciation  of  the  Don 
and  Deame  Valleys,  229  f 
Cartography  (gee  also  Maps) — 

Einrichtung  und  Verwaltung  von  Kar- 
tensammlungen,  Xebet  Bemerkiinsen 
uber :  V.  Hantasch,  234  f  * 
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Cartography—  continued. 
Gesohichte  der  Kartographie :  W.  Wol- 

kenhaaer,  234  f 
Earto^nraphische  Denkmaler  jar  Ent- 
deckuTigsgeaohiohte    von    t^merika, 
etc. :   v.  Hontzsch  nnd  L.  Schmidt, 
206§ 
Rundbliok  uber  die  Reliefs  end  Wand- 
karten     der     Wiener    Auastellnng 
nenerer    Lehr-  nnd    AnBchauungs- 
mittel :  K.  Peucker,  695  f 
Sobiarimenti  intomo  al  passaggio  del 
primato  cartografico  dall'  Italia  ai 
Paesi    Bassi   nel   secolo   XVI.:   F. 
Porena,  114  f 
Zwei  praktisohe  Beispielesobiefaohaiger 
zylindriscbcr  Kartennetzentwurfe :  E. 
Hammer,  580  f 
GartroD,  M.,  Mission  topographiqne  dn 

Sanwi  (Cote  d'l voire),  109  f 
Carvalbo,  F.    C.    D.    de,  ApontamentoB 

d'uma  viagem  no  snl  d* Angola,  108  f 
Gaspiaa  Sea — 

Uydrobiologische  Untersuchnngen  des 
Easpischen  Meeres :  N.  Knipowitsch, 
576 1 
Caucasus — 

Cote  orientale  de  la  Mer  Noire  ou  la 

Riviera  russe:  V.  Dingelstedt,  107  f 
Cultivation   of   Tea   in    the  (Foreign 
Office  Rep.),  689 1 
Chabri^res — 

Oucane  de  Cbabrierea,  Snr  V:  E.  A. 
Martel,  337  f 
Chad,  Lake— 
Arbeiten   der  Jola  -  Tscbadsee  Grenz- 

expedition,  llOf 
Deux  annees  dans  la  re'gion  du  Tchad : 

A.  Foumeau,  691 1 
Expedition  to,  B.  Alexander's,  456 
Grande  route  du  Tchad:  E.  Lenfant, 

692 1 
Observations  g^logiqaes  recueillies  par 
la  Mission  Chari— Lao   Tchad:    H. 
Courtet,  691 1 
Tsftdo  Oder  Ts&dsee:  G.  A.  Kannen- 

gief  ser,  231  f 
Tschad^eegebiet,  Bericbt  des   Kaiser- 
lichen    Gouverneurs    v.    Puttkamer 
iiber  seine  Reiee  in  das,  231  f 
Chaloedon,   Asia   Minor,    Measurements 

from,  440 
Chalikiopoulofl,  L.,  Geographische    Bei- 
trage  zur    Entstehung  des  Menschen 
und  seiner  Kultur,  1 14  f 
Chalon,  P.  F.,  En  Mongolie :  le  pays  des 

Sa'iotes,  106  f 
Chamberlin,  [T.  C],  on  Movements  of 

Glaciers,  571 
Chandra  Das,  Sarat,  Journeys  in  Tibet, 

106 1 
€hantre,  E.,  Recberches  anthropologiqucs 
dans  TAfriaue  Orientale :  Egypte,  340  f, 
446  § ;  Soudanais  orientaux  ^migr€s  en 
Egypte,  340 1 
Charcot,  Dr.,  Antarctic  Expedition,  332, 
463  § 


Charrington,  S.  H.,  Photographs  of  Kash- 
mir and  North-Westem  Tibet,  479  f 
Charts,  New- 
Admiralty,    117 1,   350 1,    356 1;    can- 
celled,  118t,  351t,   587;    corrected, 
118  t,  351 1,  586 1 
Chilian    Hydrographic,    118  f,    243  f, 

352 1,  478  f,  587 1 
Danish  Admiralty,  700  t 
Norwegian  Hydrographic,  700  f 
Pilot  Chart  of  the  North  Atlantic  and 
Mediterranean  (Met  Office,  London), 
119 1,  243 1,  352  f,  479  f,  587 1,  700  f 
Russian  Hydrographic,  587 1 
United  Stotes  Pilot  Charts,  119  f,  243  f, 
352t,  479t.  587t,700t 
Chaves,  F.  A.,  Erup9des  submarinas  noa 
A9ores,  690  f;    Os  A9ores  num  atlas 
manuBcrito  feito  em  Veneza  no  seculo 
XV.,  690 1 
Chengtu  Plain,  China,  674 
Cheshire — 
Maps :  Reduced  from  Ordnance  SiUrvey : 
E.  G.  W.  Hewlett  and  C.  E.  Kelsey, 
347 1 
Chester,  C.  M.,  Some  Early  Geographers 

of  the  United  States,  581 1 
Chiarinl  or  Akula  river,  Abyssinia,  166 
Chicn-chang-hsien,  North  China,  520 
Chile- 
Countries  of  the  King's  Award:  Sir 

T.  H.  Holdich,  112t,205t 
Erdbeben  Chiles:  F.  Goll,  579 f 
Limites    entre    Chile  i   la    Repiiblica 
Arjentina,    Memoria    Sobre    la    De- 
maroacion  Arbitral  de,  343  f 
Maps :    Chilian    Hydrographic  Charts 
(Hydrographic  Office),   118  f,  243  f, 
352 1,  478  t,  587 1 
Chili  Province — 

Trip  into  the :  J.  Hedley,  513  ♦ 
Chiminelli,  E.,  Pechino  e  la  Citlk  Proi- 

bita,  6881 
China — 
Chili  Provmce,  Trip  into  the :  J.  Hedley, 

513* 
China :  Hon.  J.  W.  Foster,  688 1 
Deux  itin^mires  de  Chine  en  Inde  k  la 

fin  du  VII-  Si^cle :  P.  Pelliot,  106  f 
Geomorphological     research     io,     B. 

Willis',  679 
Maps:  Postal  Working  Map  (Inspec- 
torate-General of  Customs  and  Post), 
348  t ;  Telegraph  Lines :  W.  P.  Chow 
and  C.  C.  Sonne,  348 1 
Omi  bis  Bhamo,  Von  :  L.  H.  Hackmann, 

339 1 
Population    of   China,    Inquiry    into: 

W.  W.  Rockhill,  327  §,  576 1 
Province  of  Ssach'uan,  Report :  Consul- 

General  Hosie,  472  f 
Seconde    Mission    Hourst      Dans    lea 
rapides  du  Fleuve  Bleu  :  —  Hourst, 
339 1 
Chinese  Empire — 

Maps:  Chinese  p]mpire:   W.  &  A.  K. 
JolinstoD,  115  t 
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.Chinkiang — 

Silberinsel  bei:  Frh.  y.  KeitzenBtein, 
338 1 
Chittenden,    H.    M.,    Hifltory    of    Early 

Steamboat  Navigation  on  the  MiBsonri 

Ri?er,  lllf;   and  A.  T.  Richardson, 

Life,  Letters  and  Travels  of  Father 

Pierre-Jean  de  Smet,  692  f 
Ghogo  Lnngma— 

From  Srlnagar  to  the  Souroes  of  the 
Chogo  Lungma  Olaoier:  W.  H. 
Workman,  245  ♦ 

Kiffelhom,  254 

Temperatures  and  ioe-melting  on,  683, 
684 
Chow,  W.  P.,  and  C.  C.  Sonne,  Map  show- 
ing Telegraph  Lines  of  China,  848  f 
Christian  and  Mohammedan  Eras,  Table 

of:  J.  £.  Hanauer,  845  f 
Chronometer — 

Parry's  chronometer  presented  to  B.G.S., 
464 
Chnkohee — 

Jesup  North  Pacific  Expedition,  vol.  7, 
The  Chnkchee  :  W.  Bogoras,  689  f 
Chumalhari  peak,  Himalayas,  487 
Chumbi  valley,  Tibet,  485.  496,  553 
Chnn  Cho  city,  China,  596 
Chung-ching,  China,  607 
Cliung-tu  Fa,  city.  North  China,  522 
Chnqnicara  river,  Peru,  629 
Cimrch,  G.  £.,  remarks  on  **  Explorations 

in  Bolivia,"  511 ;  "Journeys  in  Peru," 

630 
aty  Development :  P.  Geddes,  649  § 
Clapp,  F.  G.,  Relations  of  Gravel  Deposits 

in  .  .  .  Lake  Charles,  Massachusetts, 

232 1 
Clapperton,  H.,  Memoiial  in  Bokoto  to, 

215 
Olementsia  Markhamiana  New  Genus  of 

Algie:  G.Murray,  121* 
Clifford,  H.,  Further  India.    The  Story 

of  Exploration,  445  § 
Clifton,  C,  Une  excursion  au  Sinai,  691  f 
Climates — 

Comparison  of,  W.  F.  Tyler's  Scheme 
for  the.  217  § 
Close,  C.  F.,  Jomokangkar,  178  ♦ ;  Ideal 

Topographical  map,  633 
Clonzet,    £.,    Les    Marals  de    la    S^vre 

Niortaise  et  du  Lay  du  X*  k  la  fin 

du  XVI«  sifecle,  687 1 
Cochabamba,  Bolivia,  506 
Cockayne,  L.,  Botanical  Excursion  during 

Midwinter  to  the  southern  islands  of 

New  Zealand,  344  f,  461  § 
Coffey  and  Praeger,  on  Recent  Movement 

of  Elevation  on  the  Irish  Coast,  561  § 
Colbeck,  W.,  Obser>'ations  on  the  Antarctic 

Sea-ice,  401  ♦ 
Collier,  A.  J.,  The  Tin  Deposits  of  the 

York  region,  Alaska,  110  f 
Colombia — 

Republica  de  Colombia:  las  communica- 
clones  y  el  .  comercio :  J.  M.  del 
Arroyo,  343  f 


Colonies — 
Colonies  and  Colonial  Federations :  £. 
J.  Payne,  236 1,  323  § 
Colonization — 
KolonlBt  der  Tropen  als  Hansen-,  Wei^e- 
und  BrUckenbauer :  C.  Pauli,  235  f 
Colorado — 
Glacial  Erosion  in  the  Sawatoh  Baoge: 

W.  M.  Davis,  328  §,693 1 
Grand  Canyon  of  the  Colorado  river,  62 
Photographs  of:  W.  H.  Jaokaon,  700 1 
Colquhoun,  A.  R.,  Greater  Amerioa,  88$, 

lilt 
Colrat,  B.,  A  travers  TAfrique  de  Tembou- 
chure  du  Congo    au    Bahr-ei-Ghazal, 
108 1 
Columbia,  Mount — 

Notes    on    the   Altitude    of    Mounts 
Columbia,  Bryce,  Lyell,  and  Forbes: 
A.  O.  Wheeler,  328  §,  578  f 
Columbus — 
Etudes  critiques  sur  la  vie  de  Colomb 
avant  ses  decouvertee :  H.  Yignand, 
581 1 
Maison  d'Albe  et  les  Archives  Colom- 
biennes :  H.  Vignaud,  346  f 
Commerce — 
Alpine    Railways    and    International 
Commerce :  A.  J.  Sargent,  654  "^ 
Comoro  Islands — 
Notes  sur  les  Comores:  —  Gloaguen, 
690 1 
Compass — 
Origine  Italiana  della  Bussola  Nautica 
inventata    dal    Veronese    Salomone 
Ireneo  Padfico:  L.  Posteraro,  114  f, 
324  § 
Sopra  un  nuovo  supposto  primo  inrentore 
della  bussola  nautioa:    T.  Beftelli, 
695t: 
Congo — 

French:  De  la  Sangha  k  rOubangni: 
P.  de  Villelongue,  108  f 
Congo  Stata— 
Congo  Free  State.    Report  of  the  Yioe- 

Governor-General,  230  f 
Maps:  Congo  Free  State  (Intelligence 
Div.,  War  Office),  116 1 
Congress — 
Eighth    International    Geographical : 
H.  R.  Mill,  55 
Conway,  Sir  M..  Early  Dutch  and  English 
Voyages  to  Spitzbergen  in  the  Seven- 
teenth   Century,   etc.,   474  f  ;    Medsl 
awarded  to  'SfiO  <* 

Cook,  J.  H.,  The  Climate  of  Uganda,  692t 
Coolgardie  Goldfield— 
Edjudina  and  Yundamindera,  Notes  on 
Country  between:  A.  G.  Maiiland, 
344t 
Coolidge,  W.  A.  B.,  Joeias  Simler  et  les 
Originesde  TAlpinismejusqu'en  1600*. 
199$ 
Cordier,   H.,  Apergu   sur   I'Histoire  de 
I'Asie  en  g^n^rai  et  de  la  Ohine  eo 
particulier,  688t 
Cordillera  Blanca,  Pass  across,  621 
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Cordoba  Cerro,  BoUvia,  499 
Cornet,    J.,    Excursions    de    geographie 
physique  en  Flandre  et  en  Hainaut, 
337t 
Corsica — 

Corse,  La,  ^tude  de  geoflrraphiehumaine  : 
H.  Vanutbergbe,  337 1 
Corstorphine,  G.  S. :  see  Hatch,  F.  H. 
Costa,    A.    A.  d'O.,    Eosaios  de    Paleo- 

geographia,  695  f 
Countries  of  the  King's  Award :  Sir  T.  H. 

Holdich,  112t,205§ 
Courtellemont,  H.   O.,    Exploration    du 

haut  Yang-tse,  105 1 ;  Voyage  aa  Yun- 
nan, 339 1 
Courtet,    H.,    Observations    g^logiques 

reoueillies    par   la    mission  Cha^-Lao 

Tchad,  691 f 
Cowell,  E.,  Time  Chart  of  the  World,  242  t 
Crane,  G.  A.,  remarks  on  **  Journeys  in 

Peru,"  629 
Creak,  Captain,  remarks  on  **  Ideal  Topo- 

g^phical  map,''  645 
Creigo  Daibhe,  Loch  na — 

Bathymetrical  Survey  of,  283 

Biology  of,  286 
Crete- 
Maps:  Map  of  Crete:  A.  I.  Mpikaki, 
476 1 
Cr^te  S^che  glacier,  Outburst  of,  537 
Cromarty — 

Place-names  of    Koss  and  Cromarty: 
W.  J.  Watson,  105  f 
Cronander,    A.    W.,    Om    Ytstrom    och 

Bottenstrom  i  Kattegat.  104  f 
Cronin,  H.  8.,  Ptolemy's  Map  of  Asia 

Minor ;  Method  of  Construction,  429  * 
Crosthwait,  H.  L.,  A  Journey  to  Lake 

San  Martin,  Patagonia,  286  * 
Crowther,  F.,  Gold  Coast  Civil  Service 

List,  578 1 
Cufino,  L.,  La  via  da  Assab  all'  Etiopia 

Centrale  pel  Golima,  107  f 
Collinan  Diamond,  Photographs  of:   E. 

H.  V.  Mclvill,  588  f 
Cummins,  S.  L.,  Sub-tribes  of  the  Bahr- 

el-Ghazal  Dinkas,  230  f 
Cunningham,    J.    F.,    Uganda    and    its 

People,  578 1 
Cunnington,   — ,  Zoological    Besearches 

on  Lake  Tanganyika,  566 
Currents — 

North  Pacific,  Currents  of  the :  W.  H. 
Dall,  345t 
Cuzco — 

Inca  Bead  from  Cuzoo  to  Quito,  622 
Cyprus — 

Maps :  Geological  Map :  C.  Y.  Bellamy, 
346  t 

D. 

Dababh  river.  East  Africa,  213 
Dabogsa  tribe.  Lake  Budolf,  529 
Dahome — 
Notes  sur  le  haut  Dahomey:  —  Drot, 
230t 


Dainelli,  G.,  Intomo  alia  nomendatura 

delle  morene   secondo    recenti   studii, 

234t 
Dakota- 
Geology  ...  of  the  Lower  James  River 
Valley,  South  Dakota:  J.  E.  Todd 
andC.  M.Hall,  112 1 
DftU  river.  North  Alaska,  94 
Dall,  W.  H.,  Currents  of  the  North  Pacific, 

345 1 
Dalla  Tedova,  G.,  La  Societa  Geografica 

Italiana  e  I'opera  sua  nel  seoolo  XIX., 

114 1 
Dallas,  W.  L.,  The  Variation  of  the  Popu- 
lation of  India,  etc.,  229  f 
Dalmatia — 

Maps:  Begenverteilong  an  der  Bucht 
von  Cattaro :  K.  Kassner,  237  f 
Dana,   J.    D.,   on   the   Hudson    Caiion, 

182 
Danchaud,  — ,  Climat  de  France  sous  les 

tropiques ;  plateau  du  Tranninh,  576  f 
Dansey,  R.  P.,  on  the  question  of  a  Glacier 

on  Ben  Nevis,  451  § 
Dar-ul-Islam :  M.  Bykes,  85  § 
David,  — ,  Journeys  in  districts  around 

Buwenzori,  93  § 
Davidson,  G.,  study  of  Glaciers  of  Canada, 

460  § 
Davis,  J.  E.,  A  Letter  firom  the  Antarctic, 

694t 
Davis,  W.  M.,  Glacial    Erosion  in  the 

Sawatoh  Bange,  Colorado,  328  §,  693  f : 

The  Hudson  Biver,  111  f 
Davison,    C,    remarks    on    the    Indian 

Earthquake,   548;    Study    of   Beoent 

Earthquakes,  345  f 
Day,  C,  The  JPolioy  and  Administration 

of  the  Dutch  in  Java,  107  §,  315  f 
Dead  Sea— 

Historical  and  Physical  Geography  of 
Dead  Sea  Region  :  P.  Cady,  690  f 
Deasy  range.  Tibet,  418 
Debes,    E.,   Neuer  Handatlas  iiber  alle 

Teile  der  Erde,  349  f 
Decimal  system — 

Resolution    of    Eighth    International 
Geographical  Society,  64 
Deckert,  E.,  Nordamerika,  474 1 
Deecke,  W.,  and   H.   A.   Nesbitt,  Italy, 

a   Popular    Account  of  the    Country, 

its     People,    and     its      Institutions, 

200  § 
Delachaux,  E.  A.  S.,  Antartida,  234  f 

Gazetteer  of:  H.  Gannett,  232 1 
Delebecque,  A.,  Sur  les  lacs  du  Grimsol 

et  du  massif  du  Saint-Gothard,  687 1 
Demangeon,  A.,  La  Picardie  et  les  r^ons 

voisines,  686  f 
Denmark — 
Admiralty  Chart,  700 1 
Arctic  Marine  Fauna  in  the  Danish 
I  lakes,  0.  Wesenberg  Lund,  on,  561  §, 

i  5«lt 

I       D&nemarks  Natur  und  Volk:  E.  Lof- 
fler,  471  f 
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Routes  et   Heux  habile^  h  I'ago  de  la 
pierro    et    b,    l'ag&    du    bronze :     8. 
3IuUer,  tiS^f 
DerbjTftbire — 

Highwaya  anil  Bywavi  lo  Darbvebire: 

J.  B,  Firth,  088  f        ' 
Derok,  D.,  Map  ol"  Old  ServiB  and  Mace- 
donia, Note  on,  Hid 
De  Balis,  H.  R.,  Bradsbaw^s  Canals  and 

Navigable    Rivers    of     Englaod    and 
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494 
Gore,  St.  G.  C,  General  Report  on  the 
Operations   of   the   Sarvey   of   India, 
107 1 ;  On  the  Projection  for  a  map  of 
India,  etc.,  339  f 
Gore  Tso,  Tibet,  418 
Gomer  See,  Glacial  outbarst,  538 
Gosling,  Gaptain,  and  B.  Alexander,  Expe- 
dition in  Central  Africa,  176,  456,  658 
Gotz,  W.,  Historical  Geography,  670  § 
Gouille  de  Valsorey,  Glacial   onthnrst, 

536 
Gowan,  W.  E. :  see  Soboleff,  L.  N. 
Graham  Land,  Antarctic,  463 
Grandjean,  A.,  Quelqnes    notes  sur   la 
zone  qui  s'^tend  entre  Ic  Bas  Nkomati 
et  la  mer,  691  f 
Grange,    E.    S.    de    la:    sea    Montfort, 

G.  de  C. 
Gravisi,  G.,  Distribuzione  della  popola- 
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gebiet  der  Herero,  109t;  Die  Kala- 
hari, not;  Oberflachengestaltung  vou 
Kanem,  342  f 

Passerat,  0.,  La  temperature  des  pOlcs. 
344 1 

Patagonia — 
Andes  of.  Hydrography  of,  68,  70 
Conferencia    dada    por    el    misioncro 

salesiano :  R.  P.  D.  Milanesio,  343 1 
San  Martin  Lake,  Journey  to:  H.  L. 
Oosthwait,  286  ♦ 

Patsch.  C,  Sandschak  Berat  in  Albanieu. 
686  t 

Pauli,  C,  Kolonist  der  Tropen  als 
Hauser  -  ,Wege-  und  Briickenbauer, 
235  t 

Pawlowski,  A,  Historique  de  la  cod- 
naissance  de  la  Cor^  d'apr^d  la  carto- 
graphic, 456  §,  577 1 

Payne,  E.  J.,  Colonies  and  Colonial 
Federations,  236  f,  323  §  ;  obituary,  224 

Peaks,  Evolution  Group  of:  J.  N.  le 
Conte.  693  f 

Pearce,  F. :  see  Duparc,  L. 

Pearson,  H.  J.,  Three  Summers  among 
the  Birds  of  Russian  Lapland,  81  § 

Peary,  R.  E.,  Address  at  Eighth  Inter- 
national Geographic  Congress,  Wash- 
ington, 582 1;  Arctic  Expedition,  332, 
569 

Pechino — 
Pechino  e  la  Cittk  ProibiU:  E.  Chimi- 
nelli,  688  f 

Pedro,  Fr.,  Estudio  sobre  el  Golfo  Persico. 

689t 
Pcirotti,  L.,  Photographs  of  the  Victoria 

Falls,  Zambezi,  244  f 
Peking — 

Maps :  Large-scale  map  of  the  Peking 
Syndicate    Railway:    E.    Stanford, 
584 1 
Peking-Hankau  railway,  592 
Pel^,  Tower  of:  A.  Heilprin,  343  f 
Pelerins,  Glacier  des.  Outburst  of,  539 
Pelliot,  P.,  Deux  itin^raires  de  Chine  en 

Ihde  a  la  fin  du  VIP  SiMe,  106  f 
Pfcfia,  J.  M.  S.,  El  lago  de  Gflija,  344 1 
PcDcir,  A.,  Recent  Progress  in  the  Exe- 
cution of  a  Map  of  the  World  on  the 
Uniform  Scale  of  1 : 1,000,000.. 580 1; 
on  recent  geomorphological    reflcarch, 
679 
Penguins  of  the  Antarctic,  395 
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PennBylvania — 

Southern,  Physiographic   Studies    in: 
G.  W.  Stose,  694 1 
PeriDi,  R.,  Di  qua  dal  Mareb,  473  f 
Perron,  C,  Reliefs  k  grande  eohelle,  234 1 
Persia — 

Five  Years  in  a  Persian  Town  :   N. 

Malcolm,  689  f 
Maps:  Roatenkarte  you  Zcntral  und 
Nordwestlichen  Persien :  A.  F.  Stahl, 
348 1 
^liesion   Scientifique   en   Perse:  J.   de 

Morgan  et  C.  Huart,  229  f 
Orograpbiscben  und  geologisohen  Ver- 
haltiiisse  des  Karadag   in  Persien: 
A.  F.  Stahl,  688  f 
Photographs  of  Eastern  Persia :  H.  R. 
Sykes,  352 1 
Persian  (iulf — 
Estudio  sobro  el   Golfo  Pe'rsico  :    Fr. 
Pedro,  689  f 
Pern— 

Dicc'ionario  Sipibo :  K.  von  den  Steinen, 

343 1 
Eiszeit  in   der  Peruanischen  Kustcn- 

kordillere :  A.  Benrath,  343 1 
Journeys  in :  C.  R.  Enock,  620  ♦ 
Resources,  Development  und  Future : 
A.  A.  Calderon,  112t 
Peter  the  Great  range.  Journey  in  the : 

V.  F.  Novitsky,  455  §,  689 1 
PeUrmann$  MiUeilungen — 
Zum  AbscbluHR  des  50  Bandes  von: 
A.  Supan,  582t 
Petersen,    0.    G.,    F.    Trybom    und    A. 
Wollebaek,    Ostsee-Fischerei    in   ihrer 
jetzigen  Lage,  337  f 
Petrie,    E.   J.,    and    J.    de    Sohokalsky, 
Maroks'   Large  General  Table  Atlas, 
116 1,  699 1 
Pettorson  and  Arrhenius,  Observations  on 

Currents  in  the  Kattegat,  326  § 
Peuoker,  R.,  Rundblick  iiber  die  Reliefs 
und  Wandkart(;n  der  Wiener  Auastel- 
lung  neuerer  Lehr-  und  Ansehauungs- 
mittel,  695  + 
Pfannl,  H.,  Yon   roeiner  Reise   zum  Kj 

in  den  Bergen  Baltistans,  339  f 
Philip,  G.,  Elementary  Atlases  of  Com- 
parative Geography,  478 1 ;  remarks  on 
"  Ideal  Topographical  Map,"  643 
Philippine  Islands — 

Exhibit  at  the  St.  Louis  Exhibition,  62 

Louisiana  Purchase  Exposition,  Official 

Handbook  and  Catalogue  of  Exhibits, 

689  t 
PhUippine  Islands  1493-1898 :  E.  H. 

Blair  and  J.  A.  Robertson,  689  t 
Photographic  Exposure  Record  and  Diary, 

Wellcorae's,  335§ 
Photographs — 
Africa,   British   East:    J.  W.   Brooke, 

119t 
Argentine  and  Paraguay,  243 1 
Colorado:  W.  H.  Jackson,  700 1 
Cullinan  Diamond :  E.  H.  V.  Melvill, 

588 1 


Photographs — continued. 

Fiji  and  Samoa  Islands :  W.  E.  Stark, 

119 1 
Kashmir    and    North- Western    Tibet: 

S.  H.  Oharrineton,  479t 
Kordof an :  W.  Lloyd,  479  f 
Mahommedan    Cemetery    near    Malir, 

India:  A,  C.  Yate,  479t 
New    Zealand    Alps    and    the    Great 

Waimungu    geyser:    W.    B.    Stark, 

120 1 
Nigeria,     Northern:    J.     A.    Burdon, 

120 1 

Persia,  Eastern  :  H.  R.  Sykes,  352  f 

Siam.  Province  of  Monthon  :  F.  Adam, 
120 1 

Sierra    Leone    and    French    Guinea: 
F.  C.  Smith,  588 1 

Taghdumbash  Pamir:  J. B.  Maokintush, 
480 1 

Tibet.     Taken  during  British  Mission 
to  Lhasa :  P.  Landon,  480  f 

Yegetationsbilder :  G.  Karston  und  H. 
Schenck,  588t,700t 

Yosemite    Valley,    California:    W.  B. 
Stark,  119 1 
Phvsiograi)hic  Problems  of  To-day :  I.  C. 

Russell,  581  f 
Physiography — 

Huxley's    Physiography,    Revised   by 
R.  A.  Gregory,  559  § 
Picardy — 

Picardie  et  les  regions  voisines  :    A. 
Demangeon,  686  t 
Pierre,  C,  De  Brazzaville  au  Cairo  par 

rOnbangui  et  le  Bahr-el-Ghazal,  230  f ; 

De  rOubangni  au  Nil,  108  f 
Piloomayo  river,  Bolivia,  604 
Pilgrim,  L.,  Yorsuch  einer  rechnerischen 

Behandlung  der  Eiszeitproblems,  234 1 
Pinilla,  C.  F.,  Biography  of  Sefior  M.  Y. 

BaUivi4n,696t 
Pinnock,  J.,  Wander- Years  Round    the 

World,  114 1 
Pirie,  J.  H.,  and  R.  N.  Brown,  Second 

Antarctic  Yoyage  of  the  Scotia,  695 1 
Pittard.  E.,  Ethnologie  de  la  P^ninsale 

des  Balkans,  103  f 
Pjetursson,  H.,   Cm    nogle    glaoiale    og 

iuterglaciale  Yulkaner  paa  Island,  575 1 
Platania,  G.,  I  cavi  telegrafioi  e  le  conenti 

sottomarine   nello  Stretto  di  Messina, 

228  t,  326  § ;  Su  un  moto  differenziale 

della    spiaggia   orientate    dell'    Etna, 

104 1 
Plehn,  Dr.,  Hauptmann  Hutter  and  J. 

Hanu,  Das  Klima  von  Kamerun,  691  f 
Poggendorff,    J.    C,    Biographisoh-Lite- 

rariscbes  Handwurterbnoh,  475  f 
Polar  Expedition,  The  First,  325  b.o.  : 

—  Eitel,  581 1 
Polar  Exploration — 

Resolntion    of    Eighth    International 
Geographical  Congress,  59 
Polar  Regions — 

Temperature  des  roles:    C.   Passerat, 
344  t 
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Pole,  North  Magnetic,  Captain  Amund- 
sen's Expedition,  570 
Fomerania — 

Maps:  Tiefenkarten  hinterpommorscher 
Seen  naoh  eigenen  Lotani^a  im 
Sommer  1904 :  W.  Halbfass,  238  f 

Wcitere  Beitrage    znr    Kenntnis    der 
pommerschen    Seen:    W.    Halbfass, 
338 1 
Poole,  H.  S.,  On  the  Coal  Prospects  of 

New  Brunswick,  342  f 
Popescu,  S.  D.,  Wirtschaftsgeograpbisohe 

Studien  aus  Grossbritannien,  441  § 
Population — 

Distribution  of  Population  in  Sweden 
in  Relation  to  Geological  Formations, 
H.  P.  Stolpeon,  453§ 
Porena,F.,  Campania  Felix,  103 1:  Schiari- 

menti  intorno  al  passaggio  del  primato 

oartografioo  dall*  Italia  ai  Paesi  Bassi 

nelsecoloXVI.,  114t 
Porsild,  M.    P.,    on    proposed    scientific 

Station  in  West  Greenland,  98 
Portugal- 
Maps  :  Ferrocarriles  de  Espaiia  y  Portu- 
gal:  A,M.  Albert,  238 1 
Portaguese  Conquests — 

Epistola  Potentissimi    ac   inuiotissimi 
Emanuelis  Begis  PortugalisB  et  Al- 
garbiorum,  581  f 
Portuguese    East   Africa,  B.  L.  Beid*s 

Journeys  in,  64  * 
Posteraro,  L.,  Origine  Italiana  della  Bas- 

sola  Nantica  invontata  dal   Veronese 

Salomone  Ireneo  Pacifico,  114  f,  334  § 
Potosi,  Cordillera  de,  Bolivia,  503 
Powell-Cotton,  P.  H.  G.,  In  Unknown 

Africa,  473 1,  554  § 
Prado  y  Tapia,  F. :  see  OrdoSez,  E. 
Praeger  and  Coffey,  on  Becent  Movement 

of  Elevation  on  the  Irish  Coast,  561  § 
Pratap  Singh  Col,  Himalayas,  257,  258 
Pretoria — 

Glaciated  Land   Surfaces   in  District 
between  Pretoria  and  Balmoral :  E.  T. 
Mellor,  342  f 
Price,  F.  G.  H.,  Tlie  Signs  of  Old  Lombard 

Street,  105 1 
Pritchard,  E.  M.,  Cardigan  Priory  in  the 

Olden  Days,  338 1 
Problems  of   Geography,  The    Present : 

H.  R.  MUl,  1  ♦ 
Prudhomme,  — ,  Carte  provisoire  de  I'ex- 

treme  sud  de  TAlgdrie,  241  f 
Prytz,  C.  v.,  Lidt  om  TrflBVceksten  paa 

Island,  453  §,  575  f 
Ptolemy's  Map  of  Asia  Minor ;  Method 

of  Construction  :  H.  8.  Cronin,  429  * 
Puini,  C,  II  Tibet  .  .  .  secondo  la  Re- 

lazionc    del    viaggio    del    P.    Ippolito 

Desideri,  84  § 
Puiseux,  M. :  see  Loewy,  M.  ' 

Pullar,  L. :  see  Murray,  Sir  John 
Purchas,   S.,   Hakluytus    I'osthumus    or  I 

Purchas  His  Pilgrimes  Contayning  a  | 

History  of  the  World  in  Sea  Voyages,  ' 

etc.,  475 1  1 


Puttkamer,  Qonvernears  ▼.,  Bericht  des, 
fiber  seine  Beise  in  das  Tachadfleef  eUet, 
231 1 

Pyrenees — 
Chemins   de    fer   transpyr^neens :    H. 
Lorin,  575  f 


QuEDBADA  HoxDA,  Boliyla,  501 
Queensland — 

Agricultaral    and    Pastoral    Statistics 
for  1903,  Beport  of  the  Government 
Statistician  on,  97§,  113  f 
Expedition  to  Bellenden-Ker    Range. 
Beport :  A.  Meston,  344  f 
Quillcay  river,  Peru,  622 
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Rabot,  C,  Glacial  ReservoirB  and  their 

Outbursts,  534* 
Rachels    Oeistlioh    See  -  Kompass  *     F 

Schulze,346t 
Railways,  Alpine,  and  International  Com- 
merce :  A.  J.  Sargent,  654  ♦ 
Bain— 

Unsymmetrical  Dlstribntion  of  Rainfall 
about  the  Path  of  a  Barometric  De- 
pression  :  H.  R.  Mill,  235  f 

Rain  Forest  and  Palm  Kloof,  Victoria 
Falls,  5i 
Rakas  Tal  lake.  Outlet  of,  296 
Batzel,  F.  (Biography) :  J.  Brunhes,  236  f ; 

Ueber  Natursohilderung,  346  f 
Bavenstein,  E.   G.,  remarks   on   "Major 

Natural  Begions,"  311 
Bawling,  C.  G.,  Exploration  of  W.  Tibet 

and  Budok,  295,  414  * 
Beal,  Cordillera,  Bolivia,  508 
Beclus,  E.,  Proposition  do  droaser    nne 

Carte  authentique  des  Volcana,  345  f 
Beed  or  Bedfield  Bocks,  Disproof  of  the 

Existence  of:  G.  W.  Littlehales,  113  f 
Beeves.  Mr.,  remarks  on   "Ideal*  Topo- 
graphical Map,"  64 1 
Begnault.  Captain,  on  the  Upper  Valley 

of  the  Dra,  Morocco,  565  § 
Beid,  B.  L.,  Journeys  in  Portng^neae  £ast 

Africa,  6t  ♦ ;  Photographs  of  Qorongoza 

of,  218 ;  Japan,  nach  Beisen  nnd  Studien 

andSheringoma  territories,  Bast  Africa. 

244 1  ^ 

Beimer,    D.,    Karte     der     Chriatlichen 

Schulen  in  Macedonien,  583  f 
Bein,  J.  J.,  Fund  to  commemorate  services 

im  Auftrageder  Koniglich  Preuaaiachen 

Begieruog,  472  f 
Beitzensteiii,  Frh.  v.,  Silberinael  bei  Phin 

kiang,338t 
Beliefs — 

Beliefs  k  grande  echelle:    C.    Perron 

Bcmbcsdalskaak,  Glacial  outburst,  541 
Kenda,  G.,  on   Eruptions   of    Stromboli 
127,  128  «iwii. 
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Ee  pities — 

PosUGiicM  Nenrftio  Ceiitrea  of  Diis- 

penal  for  RftpiUea :    A.  E.  Brown, 

346 1 
Beusob,  H.»  Riingabrmeon,  104  f 

Africa,  In  Unknown  :  R  H.  G.  PowgII- 

(L'otton,  554 
Africa^  Houth,  History  of;   G.  McCall 

The&L  t)62 
AfrJAfi,  West,  Verb.  Sap,  on  going  to: 

A.  Field.  204 
Afrique  orient  ale,  Roche  rcbes  aothro- 

pofogiquea  dans  :  E,  Chaiitro,  44B 
Alfi^ka.    Hammaii  Altiska  Ex{>edition. 

V<r»i  iv.  Geology   and   Paleontology, 

AmAEonasgobietefl,  Graodziigo  der  Geo- 

logio  dea  unteren :  F.  Katzer,  559 
AmericR,  Kortli:  I.  C.  RusselU  558 
Aaift,  On  tbe  Outskirts  of  Empire  in : 

EarlofRonaldshay,  44(J 
Blitzliclit  und  Blicbse :  C,  G.  SohilliBga, 

554 
Bismeo,  Quor  dnroli  :  A.  W.  Nienwou- 

huis,  202 
Brazil,  Stono  roefa  of:  J.  C,  Bnwiner,  I 

665 
■Chambors'  Commercial   Geography  of 

tbe  World :  A.  J.  Ikrbertaon,  322 
City  DLvelopment :  P.  Geddoi*,  549 
Colonio»    and    Citknml     Federationii :   < 

E.  J.  Payne,  323 
<Jordilteni  do  los  Andea  ontre  laa  laii- 

tndott  2(P  40'  i  35^  S.,  317 
Countriofl  of  the  King^a  Award:    Sir 

T.  H.  Holdioh,  205 
Dar-ttl-ralam  :  M,  Sykes,  85 
DictioQary  of  Geographicsa!  and  Topo* 

graph icaI  Terms  :  A.  Koox,  207 
Eartb,  Face  of  tht> :    E.   Suesa,   trani- 

lated  :  H.  13.  C.  Sullaa,  6tJij 
Earthqoakoa  in  tbe  Light  of  tbe  New 

Seiamology :  C,  E.  Dutton,  320 
Erdbebenkande,,    Haodbticb    der:    A. 

fc^reborij,  :i20 
Erdktinde  :  M,  Klar,  €67 
Europe.    H  k  i  zze  der  EDtwickelunguDd 

des  Standeai  der  Karicnwoaeiifi  dea 

aossonleiitschcn  Europa  :  W>  Staren* 

hageii.  314 
Fiji,  Old,  Tales  from  :  I..  Fiflon,  451 
Further  India:  U  Clifford.   Tbe  Story 

of  Ei proration,  445 
<^alLraa8|  Verkehrawege    and  Analed- 

lun$^&n  C^alilaaa:  Y.  Sobwobel,  316 
Groiabritaniiieiu  Wirt»chaftBgoograpb- 

iflcho   Studiou   aua ;    S.  B,   Popeacu, 

441 
Hiatoriache  Googruphie   Deiitschlanda 

in  MittelaltfT  :  B.  Kniill,  81 
India:  Sir  T.  II.  Holdioh,  442 
Italy;     a    Popular     Account     of    the 

Country,  etc. :  \\\  Dceoke,  200 
Java,  Policy  and  Adminiiitratioii  of  the 

Dutch  in :  C.  Daj,  315 
Kartographi^cho  Dtnkmller  lur  Ent- 

No.  YI.-Ji  NE,  1905.] 


Be  vie  wa — emil  in  ued. 

deckunga^eschicbte     von    Attterika, 

etc. :  V,  Httatzaoh  und  L,  Schmidt, 

206 
Klimatogrftphi©  Ton  Niederuaterreich : 

J.  Hann,  201 
Lba^a.:  P.  Land  on,  551 
Lbaaa  and  its  Myateriea :  L.  A.  Waddell, 

551 
Lhasa  at  Laat,  To  :  P  Milliugtnn,  551 
Lbaaa^  Un Telling  of  :  E,  OandJer,  551 
MadaKaaci^r,  C^^Ileotion   deti  Ouvragea 

aociena  concornant,  449 
Matiehu  and  Miiscovito :  B.  I^.  P.  Weate, 

87 
MiintiBcnt*  d©  la  **  Chronica   do  dea- 

cohrimento  e  eouquiflta   da   Gtiine/* 

par  G.  E.  de  Azurara  :  J.  Moea,  448 
Maaai,  Die  :  M.  Merkor,  447 
Morocco.    Troia  Moia  do  Campagno  an 

Maroc  :  F.  A^'eiaperl^r,  87 
Nile  ia  19^14  :  Sir  W.  Willoncka.  6<]3 
Physiography:  T.  H,  Huxley;   revtaed 

by  IL  A.  Gregory,  559 
Buaaian     Lapland,     Three     Summora 

among  the  Birda  of :  H.  J.  Poaraon, 

81 
Sahara.    Doenmenta  Soientiflquee  do  la 

Mission  SiUiarifinne  :  F.  Foureau,203 
Salomo-lnsoln,  Zwei   Jahre   nnter  den 

Kannibalbo  der:  C  Kibbe,  318 
Siberia,      Gla?nye8hjya     Daoni?a    po 

Siatidlik  Xaaelcniya  krunavo  VoatoKA 

Sibiri,  86 
Siberif^  Through    the    Highlands  of: 

H.  G.  0.  Swayne,  86 
Simler  et  lea  Originie  de  I'AlpintBme 

joaqu'en  1600:    W.  A.   B.  Coolidge, 

VJ'J 
Sadaee,  Bilder  aua  der  :  H.  Schaee,  318 
Survey  AtUia  of  England  and  Walea: 

J.  G,  Bartholomew,  82 
Tibet :  G.  Wegener,  85 
Tibet  .   ,   .   aeoondn  1%  Bclaziono  del 

Viaggio  del  P.  Ippolito  Douidori :  0. 

Puitii,  84 
TranB-Sibt^rien,  Le:  A.  X,  de  Koulom- 

sin*',  HI  5 
Tonisie  aii  dt^ut  dn  XX^""^  Sii^cb'»  661 
Un  i tt d  Sttttea .    G  renter  Ameri  ca :  A .  B. 

Colquhouijj  HH 
Ehodea,  Asia  Minor,  Ptolemv'a  poaition 

of,  451 
Bhodcaia — 

Aichiteetore      ami      Cnnfitrtiction     of 

Anoi(*nt  Ihiini*  in:   R.  31,  Hall  and 

W.  G.  Noal,  341  t 
Climate,   Some    Fcaturea   of  our:    F. 

NieotSllf 
Qreui  Zimbabwe  and    other    Ancient 

RuiuB  in :  R.  N.  Hall,  105  * 
Rhono^ 
Geograpbie  Asrricole  .  .  ,  du  Ddparte- 

ment  dn  Rhone  :  V.  Turqnau,  574  f 
Ribbe,  U.,  Zwei  Jahr<?  uutcr  don  Kanni- 

balen  der  S.dfimo-Inaeln,  318  § 
Riccu,  A.,  oil  Eruptii  jub  of  Strom  hoi  i,  126 
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KiobardfloD,  A.  T. :  $ee  Chittenden,  H.  M. 
Biohardson,  H.,  on  Praotioal  Geography 

in  Schools,  219  § 
Riohter,  £ ,  obituary,  468 
Bickmera,  W.  B.,  Aqaatio  Sport  on  Ben 

Nevis,  229  f 
Bift-Talley,  East  Africa,  213 
BiioKB— 

Riiogsbraeen  :  H.  BeaBoh,  104  f 
Blkli,    M.,,  Vcrsuoh    einer    pflaazengen- 

irraphisohen  Qliederang  der  arktiachen 

Wald-  nnd  Baomgreoze,  844  f 
.Binconada,  Bolivia,  500 
Bipple-marka— 

Bilder      von       Windwirkiingen      am 
Strande :  F.  K.  Geinits,  581 1 
Bisloy,  H.  H.,  Ethnographic  Appendices. 

Census  of  India,  107  §,  576  f  ;  and  E.  A. 

Gait,  Census  of  IndU,  1901 ..  197  §,  576  f 
Rivers— 

Development    of   Cnt-off     Meanders: 
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Journey  across^  by  T,  S.  Muir  and  J.  H. 
Wigner,  2m 
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Shrinkage  of,  75 
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Dar-Ouada'i :  —  Julien,  110  f 
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Ward,    C.    S.,  Thorough    Guide    Series. 

Surrey  and  Sussex,  105 1 
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Wheeler,  A.  O.,  Notes  on    Altitude  of 
Mounts  Columbia,  Bryce,   Lyell,   and 
Forbes,  328  §,  578 1 
Whirlwinds — 
Roleet    Taction    des    TourbiHons :    J. 
Brunhes,  235 1 
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World- 
Ancient  Map    of   the  World:    H.  B. 
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Yamdok  Tso  lake,  Tibet,  488 
Yang-tze— 
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Gervais-Courtellemont,  105 1 
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Yate,  A.  C,  Photographs  of  Mahommedan 
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Yorkshire,  A.   R.   Dwerry house   on, 
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Younghusband,  Sir  F.,  Geographical  Re- 
sults of  Tibet  Mission,  481  * 
Yun-nan — 

Railway  from  Burma  through,  616 
Voyage  au  Yun-nan :  G.  Courtellemont, 
339 1 
Yun-nan  Fu,  China,  614 
Yun-yang  city,  China,  596 
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Zacapu — 
Volcanes  de   Zacapu,  Michoacan:    £. 
Ordonez  and  F.  Prado  y  Tapia,  578  f 
Zambesi — 
Geysers  or  Hot  Springs  of  the  Zambesi 
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Ziegler  Arctic  Expedition,  570 
Zimbabwe — 
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Ruins  in  Rhodesia :  R.  N.  Hall,  405  * 
Great  Zimbabwe,  Mashonaland :  R.  N. 
Hall,  473 1 
Zoogeography — 
Nulevende   i    voro    S0er    indelukket 
marin  arktisk  Istidsfauna  :  C.  Wesen- 
berg-Lund,  581  f 
Zuai  lake,  Abyssinia,  M.  le  Roux*d  yisit 

to,  676 
Zafallfemer,  Glacier  of,  outburst,  537 
Zululand — 
Geological  Survey  of  Natal  and  Zulu- 
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Alps,  Map  iUastrating  Railway  Comma- 
uioation  through  the,  655 

GlenonUin  and  Dhnlongh,  Ireland,  Sketch- 
map  of,  175 


Scottish   Lochs,    Bathy metrical    Surrey, 

Dilate,  Shiel,  and  Eilt  Lochs,  352 
Sheil  District,  Index  Map  of  the,  269 
Stromboli,  sketch-map,  125 


Asia,  Central,  showing  E.   Huntington's 

Routes,  25 
Asia    Minor,   Ptolemy's  Map,  and  map 

illustrating  paper  by  H.  S.  Gronin,  432 
Chili  Province,  Sketch-map   illustrating 

journey  by  J.  Hedley,  588 
Himalayas,  Sketch-map  showing  route  of 

Bullock    Workman    Expedition    from 

Srinagar  to  the  Chogo  Lungma  Glacier, 

352 


Japan,  Sketch-map  showing  position  of 
Nii  Shima  Island,  532 

Lhasa,  Sketch-map  showing  Route  of 
British  Expedition  to,  588 

Liao  River  System,  Manchuria,  Sketch- 
map  illustrating  R.  T.  Turley'a  paper, 
298 

Tibet,  Western,  Part  of,  from  Surreys  by 
C.  G.  Rawling  and  A.  J.  Hargreaves,  480 

Upper  Yang-tze  Region,  Map  of  the,  700 


AFRIOA. 


ptian  Sudan  and  Abyssinia,  showing 
f,  N.  McMillan's  routes,  244 
Gorongoza  and    Sheringonia    territories. 
East    Africa,    showing    R.    L.    Reid's 
routes,  120 
Rift  Valley  and  Westero  Laikipia,  show- 
ing C.  W.  Hoblcy's  routes,  293 


Rudolf,  Lake,  Region  west  of,  showing 
route  of  Ea»t  African  Syndicate  Expe- 
dition, 588 

Unyoro,  Uganda,  Sketch-map  showing 
route  of  R.  C.  Owen,  852 

Victoria  Falls,  Zambezi  Rirer,  Plan  of,  43 


Andes,  River  System  of  the,  illustrating 
J.  W.  Evans'  paper,  67,  69 

Bolivia,  Sketch-map  illustrating  explora- 
tions by  Drs.  Steimmann,  Hoek,  and  v. 
BiBtram,  588 


Hudson  River,  Submarine  Great  Caiioii 

of  the.  Sketch-map,  181 
Peru,  Sketch-map  of  Part  of,  700 
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Antarctic  Religions.  Part  of,  showing  Lines 
of  Equal  Magnetic  Declination,  357 


National  Expedition,  Approximate  Distri- 
bution of  Hooks  collected  by,  377 
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Ben  Nevi8,Corrie  of  AUt-a-Mhuilinn,  ghow- 

in*^  site  of  glacier  at  end  of  April,  452 
Scottish  Lochs— 

Eilt,  Loch,  looking  east,  277 

Shiel,  Loch,  from  high  ground  at  head 
of  loch,  273 

Shiel,  Loch, from  Prince  Charlie's  monu- 
ment, 271 
Stromboli — 

Crater  from  above,  131 


I    Stromboli— con^tniitfd. 

I       Crater  from  the  west,  1889 . .  134  ;  1891 

'  ..135;  1895.. 136;  1904. .137 

Explosion,  Early,  later,  and  advanced 

stages,  138 
Sciara    from    north-east,    1888..  132; 

1904.. 133 
Sea,  View  from  the,  135 
Serra  di  Vancori,  130 


Chili  Province,  North  China — 
Ku  Lung  Shan  (Cavern  hill),  on  Lan 

river,  522 
Leng  Kou,  Scene  just    after  passing 

through,  showing  carts,  517 
Lung     Wang    Miao    (Dragon    King 

temple),  on  Lan  river,  523 
Passenger  boat  on  Lan  river,  521 
Potala    temple  at  Jehol,  facsimile  of 

Potala  at  Lhasa,  519 
Sha  Ho  flowing  through  pass  at  Leng 

Kou,  515 
Srinagar  to  Sources  of  Chogo  Lungma 

glacier — 
Chogo  Lungma  glacier,  Snont  of,  250 
Chogo  Lungma,  View  down,  showing 

winding  moraines,  254 
Edge  of  a  crevasse   at  top  of  ice-fall, 

258 
Haramosh  glacier,  252 
Ice<lake,  section  of  the,  with  ice-wall 

on  farther  side,  258 
Indus  valley,  typical  view  in  the.  246 
Lambardar  of  Arandu  and  his  wife,  250 
Lateral  ice-wall  of  black  ice.  Section 

of,  252 
Oasis  on  talus,  246 
Peak  of  17,814  feet  ascended  in  1902 

..262 
Kiffelhom  slope.  Base  camp  on,  254 
Snow-capped  s^rac  of  black  ice  near  edge 

of  glacier,  2()2 
Tibet,  Mission  to  Lhasa — 
Bamtso  lake  and  Bhutan  range,  484 
Dotha,  Frozen  waterfall  at,  488 
Everest,  Mount,  from  Kbambajong,  484 
Lhasa  council,  492 
Lhasa  from  Ba-Mo-Ri,  Panorama  of, 

490 
Potala  at  Lhasa,  490 
Potala  from  Ba-Mo-Ri,  492 
Yamdok  Tso,  488 
Tibet,  Western,  and  Rudok— 
A  lung,  Kangu  range  in  the  distance, 
41G 


Tibet,  Western  and  Uudok— continued. 

Arport  Tso,  416 

Beach-marks      formed     by     receding 
water,  418 

Deasy  group,  looking  north  from,  418 

Iluping  Tso,  422 

Kheo  valley  above  Noh  village,  424. 

Kiang  plain,  416 

Scenery  of  Western  Tibet,  416 

Shemai  Tso,  422 

Yak,  WUd.  424 
Turkestan  Mountains — 

Ak  Sai  basin  east  of  Chatar  Kul,  29 

Art  shepherds  on  the  borders  of  Bu- 
khara, 145 

Bagai,  or  national  game  of  the  Khir- 
ghiz,  151 

Chinese  Turkestan,  Mountains  of,  look- 
ing east  from  Botmanak  pass,  33 

Glacial  lake,  elevation  over  11,000  feet, 
in  the  Yak  Tosh  basin,  31 

Jukuchak    valley,  on  north    slope  of 
Tian  Shan  plateau,  27 

Khirghiz  kibitka,  The  erection  of  a. 
147 

Khirghiz    women    in    holiday    attire. 
153 

Khoja  Ishken  valley,  141 

Kok  Su,  Bridge  over  the,  35 

Tengis  Bai,  Down  the  valley  of  the,  143 

Terek  valley,  37 

Village  of  semi-nomadio  Khirghiz  of 
tbe  Alai  basin,  149 
Yang-Tze  Provinces — 

Ancient  tablets  at  Kun  Cho,  601 

Cheng-tu,  Paved  road  near,  599 

Mode  of  pilgrim  transport  up  sacred 
mountain,  613 

Se-chuan  river-banks,  595 

Stream  near  Ta  Ning  Hsien  which  dis- 
appeared into  a  hole,  591 

Temple  on  Han  river,  615 

To-Pa  Shan,  609 

Wanhsien,  Bridge  at,  605 
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AbTwinia — 

H  mia  fdrl  selling  maize  for  meat,  159 

BomH,  View  north  from,  1C3 

Giistle  rock,  Boma,  167 

Central  peak.  View  from  top  of,  lt>r> 

Park  land,  161 
Rodolf,  Lake,  Region  of — 

BasiiUic  cliffs  south  of  Lake  Naivaaha, 
530 

Elgon,  Mount,  Foothills  of,  528 

Karamoja  warrior,  527 

Masai  warrior,  526 

NaivMsha.  Grazing  lands  of,  529 
Victoria  Falls- 
Bend  in  cafion.  View  of,  52 

Chasm,  View  looking  into,  46,  50 

Falls  seen   through    the  jaws  of   the 
gorge,  48 


Victoria  Falls — continuetl. 

Grand  falls,  46 

Rain  forest.  View  in,  54 

Second  eastern  promontory  over  portion 
of  **  Knife  Edge,"  with  falls  beyond. 
View  from,  52 

Zambezi,  View  on  the,  above  the  Falls, 
44 

Zambezi,  View  on  the,  looking  towards 
the  Falls,  44 
Zimbabwe  Ruins — 

Chevron  pattern  east  main  wall,  ellip- 
tical temple,  411 

Elliptical  temple,  View  of  interior  of, 
407 

Granite-cement  platform  and  steps,  400 

Pattern  passage,  acropolis,  413 


Bolivia — 

Canon  of  upper  Rio  Pilcomayo,  sand- 
stone walls,  507 

Cretaceous  mountains  of  Tavi,  509 

Flexure  in  cretaceous  sandstone  near 
Negro  Mucrta,  503 

La  Paz,  Rio,  Valley  of  the,  501 

Quebrada  Honda,  500 

Tarija,  Landscape  near,  505 
Hudson    river,    longitudinal    section    of 

submarine  great  cafion,  185 
Patagonia — 

Baguales  range,  288;  Camp  near  top 
of,  288 

Bahia  del  Deposito,  290 

Basalt  clififl,  C*anal  Chacabuco,  290 

Beagle  channel,  286 

Glacier  descending  to  the  sea^  28G 


Patagonia— oon^tnued. 
GlAciers  descending  from  Mount  Sar- 

miento,  286 
Horn,  ( *ape,  286 
Kochaik,  Mount,  290 
Leona  Rio,  Mouth  of,  and  clay  forma- 
tion, 288 
Magnetic  and  meteorological  obscrya- 

tory,  New  Year  island,  286 
Patagonian  scene,  290 
Romanche  bay  glacier,  286 
San  Martin,  Lake,  View  on,  290 
San  Martin,  seiches  on,  Diagram  of, 

291 
Santa  Cruz,  Rio,  288 
Ushuaia,  Beagle  channel,  286 
Viedma,     I^ake,  Waves    breaking    od 
shore  of,  290 


AKTABCnO. 


National  Expedition — 
Adelie  penguins,  394 
Beacon  heights,  376 
Channel  between  ice  and  bare  rock,  376 
Emperor  penguin  rookery,  394 
Ereous,  Mount,  with  smoke,  366 
Ferrar  glacier  from  the  entrance,  376 
Floes  breaking  awuy  from  fleld-ioe  in 

3IcMurdo  bay,  404 
Great  chasm,  366 
Great  ice-barrier,  860 
Hollowed  granite  block,  380 
Loose  pack,    northern    edge    showing 
line  of  open  water,  404 


I  National  Expedition — continued. 

Moraine  on  western  shore  of  McMurdo 
I  bay,  380 

I       Overturned  iceberg,  364 
!       Pack-ice,  Southern  edge  of,  364 
I      Pinnacl^  ice  floating  in  MoMurdo  bay, 

374 
I       Ross  ice-sheet,  Edge  of,  374 

Scott  island  and  Haggitt's  pillar,  402 

Scott  island.  Beach  on  south-east  side 
of,  402 

Typical  Antarctic  iceberg,  360 

AVestem  glacier,  360 


Clementsia  Marhhamiana,  the  new  genus 

of  algsB,  121 
Major  Natural  Regions — 

Seasonal  rainfall,  307 

Structural  divisions,  303 


Major  Natural  Regions — eoniintiied. 
Temperature  belts,  305 

Officers  and  crew  of  the  DUcovery^  Photo- 
graph of,  356 

Scott,  R.  F.,  Portrait,  354 
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